Sequencing date flow tasks in SIGNAL by Rutten, Eric & Le Guernic, Paul
Sequencing date flow tasks in SIGNAL
E´ric Rutten, Paul Le Guernic
To cite this version:
E´ric Rutten, Paul Le Guernic. Sequencing date flow tasks in SIGNAL. [Research Report]
RR-2120, INRIA. 1993. <inria-00074552>
HAL Id: inria-00074552
https://hal.inria.fr/inria-00074552
Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
IS
SN
 0
24
9-
63
99
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
appor t  

de  r ech er ch e 
1 9 9 3 
PROGRAMME 2


Calcul symbolique,
programmation
et génie logiciel

Sequencing data flow tasks in SIGNAL
Eric Rutten, Paul Le Guernic
N˚ 2120
Novembre 1993
 
	   ﬀﬁﬂﬃ  ! #" $&%
'(ﬃ)+*
,-/..10325476/8:9;-/<>=0@?ﬁ-A03(2B)C*!4D4
EFHGJI1FLKMNMNOQPSR TAKUWVYXZU\[C]3M5^_GJUa`WbcXZOcdJeZFfGJI1FLKﬃMgMKﬃhf`iGJjgOkhlIﬀmOkj7`iOnUiG1IJ`WVD`iOkU
EFHGJoCOphrq/EsutBvlw
wxKeZe_GJFHhQy3OnFHOzV|{ZOpFLVL{ZOxj:}~P3pPJR xGcOkM5^ZFfOnkJ1SR eKﬃIJOz[
gŁYzﬃ7Jcv!{7OZﬀUWKjZIJXKﬃIJOQ`W[KnFHOKUishH`iMgOcd[]~j_VL{ZFHG1jZ`ikOzyyZKﬃhKﬃsW_G U¡KﬃjZs
I1X_KﬃI1Oc¢A£+h[!MNG~y3OkU_G¤BhH`aMNOx`¡[/^_K1[OyGJj`ij[hLKj3h[Yd_Kj_yN`ihL[lK1VYhH`aGJj_[lKFHO:VYG1j_[`¡y3OkFHOzy
`aj_[hKﬃj~hLKjZOkGJX[Y¢¦¥!KFH`aGJX_[KeZeZUi`¡VkKﬃhf`iG1j§y~GJMK`ij_[:[X_VL{¨KJ[5[`iI1j_KﬃUle7FHG~VYO[f[`ajZI©Kj_y
FfGJ^_GJhf`WVk[nFHObcXZ`aFHOhH{7Oe_Gc[f[`a^Z`iUa`ihC]G¤r[e_OVD`ª¤]~`ijZI^_Ok{_Kk~`iGJF[nVYGJMNe_G[OyﬁGﬃ¤«[X_VkVDO[s
[C`iG1j_[xGﬃ¤¬y3`®­¯OkFHOkj~hlMNG~y3Oz[«G¤!`aj3hfOkFLK1VYhH`aGJj°l`ihH{°hH{ZOp`iFrOkj3~`iFfGJjZMgOkj3hp¢!vGNhf{Z`W[leZXZFfs
e_G[Ocd~!O`aj3hfFHG~y3X_VDOxhf{ZOjZG1hH`iG1jNGﬃ¤¬±u²W³´²Wµ~±´D¶D·k¸J¹ºd_y~OY»_jZOy5^3]5K[ChLKﬃFfhlKj_yKﬃjNOkjy
OpcOkj3hpdcKﬃjy¼y~OkjZGJhf`ijZIhf{ZOn[COkFH`aO[/G¤\`ihL[BG~VkVYXZFfFHOkjVYO[Y¢BtQ[H[G~VD`WKﬃhf`ijZISKhH`aMNOl`ij~hHOkFf1KﬃU
hfGKNyZKhLKs½_G¾eZFHG~VYOz[H[[Ce¿OzVY`ª»_Oz[xK±u¸ﬃÀLÁn`Â¢ÃOc¢id_K5jZGJjZs`ij[hLKj3hKﬃjZOpGJX_[nKJVDhH`i~`ihC]Kj_y
`ahL[BOkÄ3OzVYXZhH`aGJj5`ij~hHOkFf1KﬃUÂ¢\Åx`®­¯OkFHOkj~hBlKk]7[/Gﬃ¤ﬀ[CObcXZOkj_VY`ajZI[CX_VL{hKJ[Æ7[lKﬃFfOny3O[fVYFH`a^_Oy;¢
ÇÈOe7FHGJe_G[OhH{7O[O:^_KJ[C`WVOpUiOkMNOpj3h[!KﬃhrhH{7OeZFfGJIJFKﬃMNMg`ijZIU¡KﬃjZI1X_KﬃI1OUiOkcOkUud3`ajhH{7O
e_OkF[e_OVYhf`icOG¤rOkÄ3hfOkj_[C`iGJj[>hfGÈZÉﬀ_¢NtxeZe7Ui`WVpKﬃhH`aGJjÈy3G1MKﬃ`aj_[x¤OKﬃhfXZFHO5hH{7ONy3`¡[s
VDFHOkhfO[OzbÊXZOpj_VY`ij7IG¤lVDGJj~hH`ij~XZG1X_[Ydy7KﬃhLKs½Gﬃ¾hLK1[Æ7[YdK1[>`¡[«hf{ZO5VkK1[OcdZ¤GJFnOkÄ7KﬃMNe7UiOcd
G¤BFHG1^_GJhH`¡VhLKJ[CÆZ[D¢
Ë°ÌÊÍÎfÏ:Ð¿Ñ\J¦ÅKhLKﬃsW_GÒhLK1[Æ7[YdZhLK1[Æ°[OzbÊXZOpj_VY`ij7IZd3FfOKﬃUasÓhf`iMNOdÊhf`iMNOr`ij~hHOpFH1KﬃU¡[Y¢
Ô½ÕSÖ
×ÂØCÙkÚ
Ö
×BÛÜiØ+ÝÓÞLß
àráHâcãZäå!æaçè3é1çkêçkã~ëHìDíHîï1ð|ñòkó¯ôÓõAîïöº÷CøÓøùrúBð|ûôöº÷CøHüpý>õDï1ð|þrþr÷Hß ¿÷ºï1ðDßLüºö
	kö ÷ø ýnð
a÷ ºófüïö
 ö
J÷c÷ZðLølðLñ1ßﬁﬀkùﬂ
	pöº÷!îïöﬃ÷ 1ð|ûﬂ!"aõYø#+õDþrþx÷Cñkôöºñ$lõYñ%øÓ÷	köºõDûó&	Y÷CøóÓöºõDñóBõ' ôÓïöºó
1ð(J÷Cø)
*+-,.ﬂ.0/214345(+05ﬂ6'798;:ﬂ+
**2</(=>,?/(+-1?5ﬂ@-345+05ﬂ6-798A:ﬂ+
Unite´ de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Te´le´phone : (33) 99 84 71 00 – Te´le´copie : (33) 99 38 38 32
  °ﬁÈ	r   	 ﬂﬁ N
  nﬂ
 A #" $ %
	
Ì3
Ì¼;OQUWKﬃj7IcKﬃI1O5ZÉﬀO[Ch/X7jNUWKjZIcKIJOnhHOkMge_[sF7mOkOpUK_G1hL[Ay3Ony3G1jZjlmOkO[
[C]3jV|{ZFfGJjZ`¡[~mO[D¢GJjﬁMNG~yOpUiO:y3XﬁhHOpMNe_[!O[Ch«¤G1j_y!mO5[X7FUiO[l`ij[hLKj3h[Yd_OkhUaO[xK1VYhH`aGJj_[
]¨[CGJj~h`aj_[hKﬃj~hLKﬃj¬mOkO[Y¢AÅx`acOkFL[y3G1MKﬃ`ajZO[5yºKeZeZUa`WVkKhH`iG1jdhHOpUW[bcXZOUaO¼hfFLK`ihHOpMNOkj~h
y~ON[C`iIJjKﬃUBGJX©UaO5VYGJj~hHFﬀGJUaONy3O5eZFfG~VYO[H[CX_[e7{3]7[`¡bÊXZOz[Yd_FHObcXZ`ﬁOpFHOkj~hUWKNe_Gc[f[`a^Z`iUa`ih7mO5y~O
[CelmOVY`®»_OkF¬y3O[lVYG1MNe_GJFHhfOkMNOkj~hAVYGJMge¿G[~mO[ly~OUﬁ OkjV|{_KﬂﬃijZOpMOkj~hBy3O:y3`®­QmOkFHOkj~hL[BMNG~y3O[
y `ij~hHOpFLKJVDhH`iG1jnKkcOVUaOkXZF;Opj3~`iFfGJjZjZOpMNOkj~hk¢

t¦VYOkhfhHO»jdkjZGJX[;`ij~hHFHG~y~XZ`W[CGJj_[UWK!jZG1hH`aGJj
yW²Wµ3±C´D¶D·k¸J¹i¹i´ 3´±C´D³"!ZÀDd7y!mOY»_jZ`¯e_KﬃFry~O[/`aj_[hKﬃj~hL[ly3OnyAmOk^ZXZhAOkhly3O»_j d3Okh¬y!mO[`aIJj_Kj3h
U¡K[XZ`ahHOgy3ON[CO[G~VpVYXZFHFfOkj_VYOz[Y¢t[f[G~VY`aOkFnXZjÈ`ij~hHOkFfJKUiUaO5y3OhfOkMNe_[ K X7j©eZFHG~VDO[H[CX_[
GJhy~ONy3G1jZj¬mOkOz[[CelmOVY`®»_O5XZjZO°±$#¸&%('_´dV)ÃO[hfs*KsÂy3`aFHOXZj7ONK1VYhH`a3`ahZmOjZG1jZsÓ`aj_[hKﬃj~hLKjlmOkO
Ophl[G1jN`ij~hHOpFH1KﬃUaUiOQy OkÄAmOVYX7hH`iG1j¢cÅx`acOkFL[CO[MKﬃj7`+OkFfO[y3On[~mObcXZOkj_VYOpF!y~OhHOkUaUiO[\h)KJVL{ZO[
[CGJj~hNyAmOVYFH`ahHO[D¢BxGJX[eZFfGJe_Gc[CGJj_[°VYO[mOkUpmOkMNOkj~hL[:y3O^_KJ[COÈKﬃX¨jZ`icOKX y3X¨UWKjZIcKIJO
y~OeZFfGJI1FLKﬃMgMKﬃhf`iGJj d¿OkjÈe_OkFL[Ce_OVYhH`acOy3O5U+ÃOkÄ~hHOkj_[C`iG1jﬁy3O°Z_¢;O[ny3G1MKﬃ`ajZO[
yºKﬃe7eZUi`¡VkKﬃhf`iGJj[VYG1MNeZFfOkjZjZOkj~hUaO°[3mObcXZOkj_VDOkMNOkj~h:y3`W[fVYFHOkh5y~Oh)K1V|{7O[VYGJj~hH`aj3X7O[,K
GJhQy3O:y3GJjZj¬mOkO[Yd_VDGJMNMNOrVﬀ O[Ch!UiO:VkK1[YdZe_KFxOpÄ3OkMgeZUiOcd1OkjFHGJ^_G1hH`WbcXZOc¢
-ÒÐZYÎ&.)
Ì  vKJVL{ZO[x_G1h5y3Ogy3GJjZj¬mOkO[Ydﬀ[~mObcXZOkjVYOkMNOkj~hQy3OhﬀKJVL{ZO[DdhHOpMNe_[sF7mOpOkUÂd
`aj3hfOkFH1KUiUiOz[!y3OnhHOpMNe_[Y¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 
 
/:/p 
ﬀﬂﬁﬃﬀ ! #"$&%')( *,+-+- #'/.0.0'/+
v!{7OeZFfGJ^ZUaOkM AONK1yZy3FfO[H[n`W[hHGeZFfGﬃ~`Wy~OlKk]Z[G¤lFHOpeZFHO[COkj~hH`ij7IN^_Ok{_Kk3`aGJF[[l`ahHs
VL{Z`ajZI^_OkhCAOkOkjﬁy~`ª­¯OkFHOpj3hrMNG~y3O[lGﬃ¤¬VYG1j3hf`ij~XZGJX[«`aj3hfOkFLK1VYhH`aGJjl`ahH{ﬁhf{ZOk`iFlOpj3~`iFfGJjZs
MgOkj3hp¢LÇ `ihH{:FHOkIKﬃFyhHGrhH{7O!Okj~3`aFHG1jZMNOkj~hkdHhf{ZO[CO!^_Ok{_Kk~`iGJF[VDGJj_[C`W[h`ajKr[X_VpVYO[H[C`iG1j
G¤ y3`ª­¯OkFfOkj3h¤XZj_VDhH`iG1j_[FfOkUWKhH`ij7IGJXZhfeZXZh[/Kj_y`ij7eZXZhL[DdJOK1V|{:^¿OphAOkOkj5y3`¡[HVYFfOkhHOA[ChLKﬃFfh
Kj_y¼Opj_yNOkcOkj~hL[!y~OkUi`aMN`ihf`ªj7IKhH`aMNOr`ij~hHOkFfJKUÂ¢
txe7eZUi`¡VkKﬃhf`iGJj¨y3G1MKﬃ`aj_[5VYGJj_VDOkFHjZOzy§KﬃFfOhf{ZOﬁVYG1j3hfFHG1UxG¤neZ{~]Z[C`WVkKUÂdBVYG1j3hf`ij~XZGJX_[
e7FHG~VYO[f[O[B`ij5IJOkj7OkFLKUÂd~Kﬃj_y5`ijNe_KFHhf`WVYXZU¡KﬃF1JFHG1^¿G1hH`¡Vk[Y¢ cX_VL{NKeZeZUi`¡VkKﬃhf`iG1j_[/MNG1FHOr[Ce¿Ops
VD`ª»¯VkKUiUa]¼¤OKhHXZFfOhf{ZOMg`iÄ~`ijZI5Gﬃ¤rj~XZMNOkFf`WVkKUVDGJMNeZX7hLKﬃhf`iG1j_[GJj[Okj_[CGJF5yZKhLK~dKj_y
hfFLKj_[`ahH`iG1j_[rKﬃUiG1jZIgKﬃj°KﬃXZhfGJMKhHG1jGJFreZU¡KJVYOkshHFKﬃj_[C`ihf`iGJjI1FLKﬃe7{¢;qÄ7KﬃMNe7UiOQKﬃFHO21
3
KN[e_OkOVL{FfOVYG1IJjZ`ahH`iG1jÈ[]7[hfOkM54ª6781_hH{ZO:eZFHG~VDO[H[C`ijZIGﬃ¤Ahf{ZOK1VYGJX_[ChH`¡V[`iI1j_KﬃU
¤OKﬃhfXZFHO[AK[COkIJMNOpj3hKﬃhH`aGJj5hHFfOKﬃhfMNOkj~hk¢:9!GJXZj_y7KﬃFH`aO[/G¤hf{ZOQ[OkI1MNOkj~hL[BKﬃFfOny3Oks
hHOkFfMN`ijZOzy ^~]©VL{_KjZIJO[hH{KﬃhgKﬃFHO°y3OphHOVYhfOy
^~]©VDGJMNe_KFH`¡[GJj¦hfG©Kj§KkcOkFKﬃI1O
JKUiXZOSVYGJMgeZXZhHOzy G1jﬁKhf`iMNOQl`ij_y3G G1jhf{ZOe_K1[h1KUiXZO[lGﬃ¤Ahf{ZO:[`iI1j_KﬃUud;K1[
`iUiUaX_[hfFLKhHOy`ij»IZ¢J¢7qB[hLK^ZUi`¡[{Z`ajZIhH{7Ox»_FL[Chl1KﬃUiX7OGﬃ¤ﬀhH{Z`¡[!KkcOkFKﬃIJOQFHObcXZ`iFfO[
hH`iMgOx^_OY¤G1FHO:VYGJMgeZXZhLKhH`aGJjGﬃ¤ﬀhH{ZOn1KﬃFf`WKj_VYO:VkKﬃj°^_Oe_OkFC¤GJFfMNOy;¢
	Dð'ºû÷
iûñ ÂôÓö õYñ
ð2	Y÷Cøuð'$D÷
õ'7ôïﬃ÷
+õDþﬃûôuð|ôöºõDñNø÷ö ñﬃö ôÓö®ð(ºö<;fðLôÓö õYñ ÂõDþ ûôÂðLôöºõYñ =
>\`iIJX7FHO51_E{_K1[O[x`ajNhH{7O[COkIJMgOkj3hKﬃhf`iGJjgGﬃ¤AKjﬁKJVDGJX_[ChH`WVn[Ce¿OpOV|{°[C`iIJjKﬃUÂ¢
?xOkj_VYOQ[XV|{gKﬃj°Kﬃe7eZUi`¡VkKﬃhf`iGJj5eZFfO[Okj~hL[A[X_VpVYO[`acOleZ{_K1[O[@1Ê¤GJFlOzKJVL{N[COkIJMNOpj3hpd
eZ{_KJ[CO[Gﬃ¤¯FHOp`ijZ`ahH`WKUi`aKﬃhf`iGJj:KUihHOpFHj_KhHO!l`ahH{hf{ZOlFHOkI1XZUWKFeZFfG~VYO[H[C`ijZIQhLKJ[CÆe_OkFHs
¤GJFHMg`ijZI:hH{ZOnVDGJMNeZX7hLKﬃhf`iG1j¢ZqBKJVL{NG¤hf{ZOkM `W[lKJVDhH`icOrGJj°KhH`aMNOl`ij~hHOkFf1KﬃUÂdc`aj
[X_VL{¨KlKk]©hH{Kﬃh5hH{ZOOkj_y©G¤hf{ZON»_FL[ChG1jZO°VYGJFfFHO[Ce¿G1j_yZ[hHGÈhH{ZO°[ChLKﬃFfhG¤
P  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
hH{ZO°[OzVYGJj_y©G1jZOc¢v!{7O[CObcXZOkj_VY`ajZI^_OkhCAOkOkj©hf{ZO[OeZ{KJ[Oz[`¡[`ij~hHFf`ij_[C`WVJd`aj
hH{ZOS[Okj_[COhH{_Kh`ihQ`W[l`iMNe_Gc[COy¼^~]°y3Oke_Okj_y~Okj_VY`aO[«G1j
FfO[X7UihL[leZFfG~y3X_VYOyﬁKj_y
VYGJj_[CXZMNOy¯¢
Ç
O¬Kﬃj~h!hfGeZFfGﬃ~`Wy~OKeZFfGJI1FLKﬃMgMNOkFl`ahH{NMNOzKﬃj_[hHGSy3O[C`iIJjKﬃhHOQhH{ZOe7{_KJ[CO[
`ij5KeZFHG~VDO[H[C`ijZIn^~][X7^;y~`i~`Wy3`ajZIn`ihL[ﬀKJVYhf`i~`ihC]n`ij~hHOkFfJKU3`aj3hfGny3`®­;OpFHOkj~hMNG~y3Oz[Yd
Kﬃj_yhHG5KJ[f[G~VY`¡KﬃhfO[X7^ZsÂK1VYhH`a3`ahH`aO[!hHGhf{ZOkMﬁ¢
3
hH{ZOS[ObcXZOkj_VD`ijZI5Gﬃ¤AFHG1^_GJhH`¡VhLK1[Æ7[Y¢tÒFHGJ^_G1hH`WVhKJ[CÆﬁVYG1j_[`¡[hL[`aje_OkF¤G1FHMN`ajZI
K hKJ[CÆ§¤XZj_VYhf`iGJj VYG1MNeZXZhf`ijZIÈhH{ZOVYG1MNMKﬃjy@hHG¦hf{ZOÈKJVYhfX_KﬃhfGJF¤FHGJM [COkjZs
[GJFl`ajZeZXZh¬yZKﬃhK3¢_v\KJ[CÆ3sUiOkcOpU¿e7FHGJI1FLKMNMN`ij7IG¤ﬀKFHG1^¿G1hl`ij~cGJUacO[BKJ[H[CG~VY`WKhH`ajZI
[X_VL{¨KJVYhf`i~`ihH`aO[l`ahH{¦MNG~y3Oz[GJj§l{7`WVL{©hH{ZOp]¦KﬃFfOOkj_K^ZUiOzy;¢/>ZGJF5OkÄ7KﬃMNe7UiOcd
MNGcOkMOpj3h[hHGlKFLy°[GJMgOe_GJ`ij~hQVkKﬃj°KﬃUahHOkFfj_KﬃhfOl`ahH{eZFHOp{ZOkj_[C`iGJjhKJ[Æ7[Yd_GJF
KJ[H[COkM5^ZUi]G¤BGJ^ZoCOVDhL[-4ªp 7u¢_q/K1V|{°[CX_V|{hKJ[Æ`aj3cG1UicO[hH{7Oe_OkFC¤GJFfMKﬃj_VDOGﬃ¤AK
[e_OVY`®»¯VhKJ[CÆ¤XZj_VYhf`iGJj VYGJj_y~`ihH`aGJjZOzy ^~]hf{ZO[HKhH`¡[+¤uKJVDhH`iG1j
G¤QVYGJjy3`ihf`iGJj[hHG
^¿O5VL{ZOVLÆcOy`ajhf{ZOOkj~3`aFHGJj7MNOkj~hkdJ¤GJF`ahL[r[hKﬃFHh:K1[x!OkUaU\KJ[«¤G1F`ih[xOkj_y¯¢ >ZGJF
OkÄZKMNeZUaOcdH`ij:KjK1[H[COkM^7Ui]QKﬃeZeZUa`WVkKhH`aGJjdpK!MNGcOkMNODj3hZG¤Zhf{ZOBIJFf`ieZe_OkFhfGﬃ¬KﬃFyZ[
KﬃjG1^ZoCOVYhAhHG5^¿OnI1FLKJ[Ce_Oy`W[lKjﬁKJVDhH`i~`ihC]¤G1Fxl{Z`¡V|{ghHOkFfMN`ij_KhH`aGJjN`¡[ly3OY»_jZOzy
^3]°VYOkFfhLK`ijﬁVDGJj_y3`ahH`aGJj_[xG1jﬁhH{ZOp`iFreZFHGÄ~`iMN`ah]5Kj_yﬁGJFH`aOkj~hLKﬃhf`iG1j¢rFLKJ[CeZ`ij7I¼`ahHs
[OkU®¤_`ij~cGJUacO[KjZGJhf{ZOkFÆ~`ijyGﬃ¤ VYGJj~hHFfGJUZFfXZUiOlO¢ IZ¢adkl`ihf{eZFHOVD`W[`aGJjMNGcOkM5Okj~hL[
Kﬃj_yﬁVYG1j3hKJVYhQ[Opj_[`ajZIZ¢¯v!{ZOhfFLKj_[`ahH`iG1j^_OkhC!OpOkjhH{ZO:hAGOpÄ3OVDXZhH`aGJjMNG~y3O[
`W[ly3Ff`icOkjN^~]Nhf{ZOnFHOVYOpeZhH`aGJjNG¤BOkÄ~hHOkFfj_KﬃUaUi]5[Opj_[Oy`ij3¤G1FHMKhH`aGJj¢
w«OK1VYhH`a3`ahC]eZU¡Kz]7[nKﬃj©`aMNe_GJFfhLKﬃj~hnFHG1UiON{ZOpFHOcd;`aj©hH{KﬃhhKJ[CÆZ[:VkKﬃj©^_ONe_OkFC¤GJFfs
MNOyN`ij°FHO[Ce¿G1j_[O5hHG [GJMgO[C`ihfX_Kﬃhf`iGJjﬁG1FeZFfGJe_OkFHhC]°Gﬃ¤Bhf{ZOOkj~3`aFHGJj7MNOkj~hk¢~£Âj
GJhH{7OkF!AGJFLy7[Yd3hf{ZO[COMNG~y3O[BVYG1FHFfO[e_GJjy hfGhH{ZOQhH`iMgO!`ij~hHOpFH1KﬃU_GJjl{Z`¡V|{5hH{7O
eZFHG1e¿OpFHhC]N{ZG1UWyZ[D¢
Ç
OBlKj3h\hHGr{_KkcOG1e¿OpFLKﬃhf`iG1j_[KﬃUaUiGl`ij7I!¤GJF\hH{ZOA[e_OVD`ª»¯VkKhH`aGJjG¤_[CObcXZOkj_VY`ajZIc[
Gﬃ¤:K1VYhH`a3`ahH`iOz[YdFfOkUWKhH`ajZI
hf{ZOk`aFhH`iMgON`ij~hHOkFf1KﬃUlhHGÈhH{7Oﬁ[hKﬃhfOGﬃ¤>hH{ZO°OkÄ3hfOkFHjKﬃU
!GJFfUWyNGJFrhHGG1hH{ZOpFx`aj3hfOkFH1KﬃU¡[Y¢
3
hH{ZOVDGJj~hHFHG1U!G¤QKﬁy3`iI1`ihLKU!¬KﬃhLVL{d\KJ[KAOkUiUasÓÆ~jZGljÈOkÄZKMNeZUaOGﬃ¤Q{Z`iOkFKﬃFV|{Z`as
VkKﬃUud¿e_KFLKUiUiOpU\KﬃXZhfGJMKhLK 4®Y7ud¿hf{_KﬃhQ!OhfFHOKh`ij[OVDhH`iG1j
	~¢ºP3¢¯v!{Z`¡[xOkÄ7KﬃMNeZUaO
VYGJj_[C`W[ChL[/`ajKJ[f[G~VY`¡Kﬃhf`ijZIhfGOKJVL{NGﬃ¤\1KFH`iG1X_[!MNG~y3Oz[lKhLVL{NMNG~y3Ocd~y3`®­¯OkFHOkj~h
[OkhfhH`ij7IMNG~y3O[DdJ[ChHG1e3¬KﬃhLVL{MNG~y3OKny3`®­;OpFHOkj~hK1VYhH`a3`ahC]c¢v!{ZOk]SKﬃFHOrVL{_KFLKJVDhHOks
FH`ipOy^3]hf{ZOrlKk]`ijZe7XZh¤FHGJM hf{ZO^ZX7hHhHG1j_[/G¤hf{ZOx¬KﬃhV|{5`W[^_Ok`ij7I`ij~hHOpFHeZFfOks
hHOy;d~Kj_yN{ZG Kﬃj_yNl{Z`¡V|{5`ij~hHOkFfj_KﬃU_1KﬃUaXZO[AKﬃFHOQ^¿Op`ijZI:XZe¯yZKﬃhfOyKJVkVYG1FLy3`ajZIJUa]c¢
v!{Z`W[n`W[K°V|{KﬃFLK1VYhHOpFH`W[ChH`¡VOkÄ7KﬃMgeZUiO:Gﬃ¤QOkÄ3hfFH`aj_[`¡V[ObcXZOkj_VD`ijZI1Éhf{ZOy3`®­¯OkFHOkj~h
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 
MNG~y3O[G¤K1VYhH`a3`ahC]©KFHO`aj_y3Oke_Okjy3Okj~hkdBKﬃjy§hH{ZO°GJFLy~OkF`aj§l{Z`¡V|{¦hf{ZOk]¨KﬃFfO
[ObcXZOkj_VDOy`W[lKFH^Z`ahHFKﬃFH]¢
?xG!OkcOkFpd;hH{7ONX_[OgGﬃ¤QKﬃX7hHGJM KﬃhLK¼¤G1Fhf{ZO[e_OVD`ª»¯VkKhH`aGJj©G¤n[CX_V|{^¿Op{_Kk3`aGJFL[
¤GJFLVDO[hH{7O!GJFy3OkF`ajl{Z`¡V|{SKJVYhf`i~`ihf`iO[KFHOle_OkF¤G1FHMNOzy;dkFHOkIKﬃFy3UiO[f[Gﬃ¤¯l{ZOphH{ZOkF
hH{ZOkFfOlOkÄ~`W[hAVYG1j_[hfFLK`ij~hL[GJFAy3Oke_Okjy3Okj_VY`aO[jZOzVYO[H[C`ihKﬃhH`ajZInhH{Z`¡[Y¢>ZG1F!OkÄ7KﬃMNe7UiOcd
hH{ZO°GJFLy~OkF`aj¦l{Z`WVL{§hf{ZOJKFH`aGJX_[NVDGJMNe_GJj7Okj3h[Gﬃ¤nhf`iMNO Ó{ZG1XZFL[Dd/MN`aj3X7hHO[Dd
[OVYG1j_yZ[Dd_yZKk]cdZMNGJj~hH{g]cOKﬃFpd;¢i¢a¢  KﬃFHOnXZe¯yZKhHOy`W[/»_Ä~OyN`ijhf{ZO:KﬃXZhfGJMKhHGJj ¢
Ç
O:lKﬃj~hrhHG»_j_yMNG1FHOny3OzVYUWKFLKﬃhf`icOnlKk]7[«hfGN[Ce_OVY`ª¤]°VYG1j_[hfFLK`ij~hL[l^¿OphAOkOkj
`ij~hHOkFfJKUW[G1j l{7`WVL{ KJVYhf`i~`ihH`aO[5KﬃFHOÈe_OkF¤G1FHMNOzy;¢>ZG1F¼OpÄZKMNeZUiO°{ZOkFfOcd/hf{ZOk]
MN`iI1{3hr{_KkcOhfG^_O5OkÄZVDUiX_[C`icO^_OVpKﬃX_[COG¤rhH{ZO5Ui`aMN`ihfOyNj3XZM5^_OkFG¤l^ZXZhfhHG1j_[
¤GJFrVYG1j3hfFHGJUaUi`ajZIhH{ZO:y3`aIJ`ahLKﬃU¬KﬃhV|{¢
v!{ZOr!G1FHÆ:eZFHO[COkj~hHOy{ZOpFHOlMNG1FHO!e7FHOVY`¡[OkUa]:Kﬃ`iM [Kh/e7FHG3`¡y3`ij7In[hfFHX_VYhfXZFHOz[[XZe7s
e_G1FHhH`ajZI01
3
y3O[HVDFH`ie7hH`iG1jNhH{7OKhHhKJVL{ZOkMNOkj~h!G¤BK1VYhH`a3`ahH`aO[/hfG5y3`ª­¯OkFfOkj3hlMgG~y3O[Yd
3
y3O[HVDFH`ie7hH`iG1jNGﬃ¤ hH{ZO:[XVkVYO[f[`iG1jGﬃ¤A[CX_V|{MNG~y~O[Y¢
v!{7OMNG1hH`aJKhH`aGJj¤GJF:{_Kk3`ajZI^_GJhH{e_KﬃFKJy3`aIJM[eZFfO[Okj~hn`ijKN{3]~^ZFH`¡y U¡KﬃjZI1X_KﬃI1ON`W[
hfGﬁVYG1M^7`ijZO:hH{ZOgKJy31Kj3hKﬃIJOz[Gﬃ¤rG1j
hf{ZO5GJjZON{Kﬃj_y©y7KﬃhLKN_G U¡KﬃjZI1X_KﬃI1O[¤GJFnhH{7O
[Ce_OVY`ª»¿VkKﬃhf`iGJjﬁG¤A`ijZeZX7h

G1XZhHe7XZhnFHOkU¡KﬃhH`aGJj_[r`ijﬁhHOpFHM[lGﬃ¤AObcX_Kﬃhf`iG1j_[xGJFnjZOphAGJFfÆZ[xG¤
G1e_OkFLKhHGJF[Yd¯Kﬃj_yNG1j¼hf{ZOnGJhf{ZOkFl{_Kj_yNhH{ZO:KJ[f[G~VY`¡Kﬃhf`iGJj°Gﬃ¤ [X_VL{K1VYhH`a3`ahH`iOz[ hfGMNG~y3O[
G1Fxhf`iMNOr`ij~hHOpFH1KﬃU¡[ ÓG1jl{Z`¡V|{hf{ZOk`iFlOpÄ3OVDXZhH`aGJjN`¡[!Okj_Kﬃ^7UiOy ¤G1Fxhf{ZO:[ObcXZOkjVY`ijZIG¤
j7GJjZs`ij_[ChLKj3hKﬃjZOkG1X_[xhKJ[Æ7[Y¢
ﬀﬂﬁ  "#'
	
v!{7OrVYGJj~hHOkÄ~hG¤;hf{Z`W[AGJFHÆ:`W[FfOKJVDhH`icOAeZFHG1IJFKﬃMNMN`ajZI 4 PJ7_KﬃjyO[Ce_OVY`WKUiUa]hH{ZOQ[]~jZs
VL{ZFfGJjZG1X_[!KeZeZFHGKJVL{hHG`ahAKﬃj_yhf{ZOU¡KﬃjZI1X_KﬃI1O[lKJy3G1eZhH`ajZI`ah1 ¿
ﬀﬁ
ZﬀÉﬀﬂﬃ ;!ﬁZ~"#%$ﬁ&'(')' ¯{_KkcOB^_OkOkjy~OkcOkUiG1e_Oy>¤G1Fhf{ZOl[fKz¤Ory3O[C`iI1j
G¤nFHOzKﬃUishH`aMNOcd;FfOKJVDhH`icO KﬃeZeZUa`WVkKhH`aGJj_[ 4Ã3dlY:7Â¢Bv!{ZOp`iF¤GJFfMKﬃU¬y3OY»_j7`ihH`aGJj_[[CXZeZe_GJFfh
hf{ZOk`aFeZFHG1IJFLKMNMN`ajZIOkj~~`iFHG1jZMNOkj~hL[@1\VYGJMNe7`iUiOpFL[x¤OKﬃhfXZFH`ajZI[hLKhH`¡V¼Kj_KﬃUa]Z[C`W[Dd!VYG~y~O
I1OkjZOkFKﬃhf`iGJj d3eZFfGcGﬃ¤ﬀhHGcGJU¡[lKﬃj_y[C`iM5XZUWKhH`iG1jGﬃ¤ﬀy3]~j_KMN`WV!^_Ok{_Kk~`iG1FL[Y¢7v!{ZOk`aF!MNG~y3OpU¿G¤
hf`iMNO5[CXZeZe_GJFfhL[FHOK1[G1jZ`ijZIÈK^_GJXZh5GJFy3OkFKj_y¦[`aMXZUahLKjZOk`ihC]°Gﬃ¤r`ij[hLKj3h[Y¢ﬀtVYhH`aGJj_[
KFHOrMNG~y3OkUaUiOynK1[ ^_Ok`ajZI:[]~j_VL{ZFHG1jZGJX_[DdcMNOKﬃj7`ijZIrhH{_KhBhH{ZOk`aF`ij7eZXZhBKj_yhH{7Ok`iF\FHO[CXZUih
KFHOneZFfO[Okj~hrKﬃhrhH{7O[fKﬃMNOQ`ij_[ChLKﬃj~hk¢
  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
>ZFHG1MﬂhH{ZOe_G1`ij~hG¤l~`iOkÒG¤lhH{7Ok`iFny~O[`aIJjÈKJ[neZFHG1IJFKﬃMNMN`ajZI5UWKﬃj7IJX_KIJO[DdÉhf{ZOk]
VpKﬃj^_OVYU¡KJ[H[C`ª»_Ozy `aj3hfGhC!Gg[hC]~UiO[@1
3
`iMNe_OkFKﬃhH`acOnUWKﬃj7IJX_KIJO[DdhHOpÄ3hfX_KﬃUA[XV|{KJ[  ﬀ_¿d;G1FI1FLKﬃe7{Z`WVkKUA[X_VL{©K1[
3# $É&QKﬃj_y ﬃ ;!ﬁ«G1FAKﬃUW[CG ; #% ÓOkcOkjhf{ZGJX7IJ{`ih[/[COkMKjZs
hH`WVp[y3GcO[jZG1hNOkÄ~eZUi`¡VY`ihfOkUi]KJy3G1eZh¤XZUaU[C]3jV|{ZFfGJj~] hf{ZOk]¨KﬃFfOe_KFHhH`¡VYXZU¡KﬃFHUa]
!OkUaU\[XZ`ahHOyhfGNhH{ZOSy3O[fVYFH`aeZhH`aGJjG¤¬KﬃXZhfGJMKhLKNKj_y hf{ZO[Ce_OVY`ª»¿VkKﬃhf`iGJjﬁG¤¬[Oks
bÊXZOpj_VY`ij7Ic[ ÓO¢ IZ¢adZy3`¡[HVYFfOkhHO>VYGJj~hHFfGJUiUaOkFL[ Ld
3
[]~j_V|{7FHGJj7`ikOy:yZKﬃhK«_G¦UWKjZIJX_KIJO[l{Z`¡V|{SKﬃFfOry3OVYU¡KﬃFLKhH`acO GJFBObcX_Kﬃhf`iG1j_KﬃU Ld
[X_VL{:KJ[ﬁﬁ ﬀ Ól{7`WVL{KUiUaGﬃr[_hHGQy3O[fVYFH`a^¿O\¤XZj_VYhf`iGJj[ ¯KﬃjyZﬀÉﬀ uKﬃUaUiGls
`ijZI°hHG°y3O[fVYFH`a^¿O5FHOpUWKﬃhf`iG1j_[ Éhf{ZOk]ÈKFHON^_O[Ch[X7`ihHOzy hfGhH{7ON[Ce¿OzVY`ª»¯VpKﬃhH`aGJj©G¤
yZKﬃhKS_GÒVDGJMNeZX7hLKﬃhf`iG1j_[ Oc¢ I7¢idZ[C`iI1j_KﬃU\eZFHG~VDO[H[C`ijZI5GJFry3`aIJ`ahLKﬃU\VD`iFLVDXZ`ih[ L¢
t[ﬀVkKﬃj5^_Or[OkOkj¤FfGJM¾hH{ZOlGcOkFf3`aOk©Gﬃ¤¯FfOkUWKhHOyAGJFHÆ:`ij5[COVYhH`aGJj	dJhH{ZOr[CObcXZOkjZs
VD`ijZIgKﬃj_y°yZKﬃhK_GÒUWKjZIJX_KIJO[Qy3GNjZG1hxI1OkjZOkFKﬃUiUa]N¤OKﬃhfXZFHO:VYG1j_[hfFHX_VYh[VYG1M^Z`ajZ`ij7I
^_G1hH{ e_KFLKJy~`iIJM [Yde_KFHhH`¡VYXZU¡KﬃFHUa]¦[hfFHX_VDhHXZFfO[Opj_Kﬃ^ZUa`ijZIÈhH{7Oﬁ[`aMNeZUaON[CObÊX7Okj_VY`ajZI
G¤
y7KﬃhLK_G hKJ[Æ7[l`ij_[C`Wy3Ohf{ZO:[]~j_VL{ZFHG1jZGJX_[!¤FLKMNOkAGJFHÆ¯¢
ﬀﬂﬁ
 ! #" ".'/+ *- #"*
v!{7O[CGJUaXZhH`aGJje7FHGJe_G[Oy{ZOkFHOn`¡[!hAGJsW¤GJU¡y 1Z`ihrVYG1j_[`¡[h[!`ij
3
OkÄ3e7Ui`WVD`ihHOpUi]Qy3OY»_jZ`ajZIMNG~y~O[ ÂK1[BK[OkFf`iO[\Gﬃ¤¯`ij_[ChLKj3h[/VL{_KFLKJVDhHOkFf`ikOy^~][CGJMNO
eZFHG1e¿OpFHhC] B`aj°yZKﬃhKS_G e7FHG~VYO[f[`ajZIZdZ{ZOpj_VYOnhH{ZOn`aj3hfOkFH1KﬃU¡[!Kj_y¼hf{ZOnhLKJ[CÆZ[Dd
3
X_[`ajZIhH`aMNOl`ij~hHOkFf1KﬃUW[¤GJFlhf{ZOn[e_OVD`ª»¯VkKhH`aGJjNG¤B[CObÊX7Okj_VY`ajZIc[BGﬃ¤ [X_VL{NMNG~y3Oz[Yd
{ZOkj_VYOQhH{ZOnGJe_OkFKﬃhf`iGJj[xGJj°`ij~hHOkFfJKUW[D¢
t[f[G~VY`¡Kﬃhf`ijZI°KNhH`aMNOn`ij~hHOkFfJKUhfG°K¼y7KﬃhLK_G¾eZFHG~VYOz[H[n[e_OVY`®»_O[Kﬁ±u¸ﬃÀLÁ`u¢ Oc¢ad;K
j7GJjZs`ij_[ChLKj3hKﬃjZOkG1X_[nKJVYhf`i~`ihC]Kj_y`ih[xOkÄ~OVYXZhf`iGJj`aj3hfOkFH1KﬃU Â[ChLKFHhnKj_yOkj_yhH`iMgO[ ¢
Ç {7OkjOkj3hfOkFH`ajZI:KﬃjOkÄ~OVYXZhf`iG1jN`ij~hHOkFf1KﬃU_G~VkVYXZFfFHOkjVYOcdZKhKJ[CÆVkKﬃj^_On[ChLKﬃFfhHOyKhl`ihL[
VDXZFHFfOkj3hﬀ[hKﬃhfOcdcKJ[B[fKzcOzyl{ZOkj`ahlK1[[X[e_Okj_y3Ozy;dcGJFFfO[hKﬃFHhfOy`ij`ahL[`ijZ`ahH`¡KﬃU7[hLKhHOcd
`®¤`ah!¬KJ[l`ij~hHOkFfFHXZeZhfOy;¢
v!{ZOl`aj3hfOkFH1KUW[KUiUiG¨KﬃjOpÄ3eZUa`WVY`ahFHOY¤OpFHOkj_VDO!hHG:[ChLKﬃhfO[Kj_yhfFLKj_[`ahH`iG1j_[Yd[XZeZe_G1FHs
hf`ijZIghH{ZO5[Ce¿OzVY`ª»¯VpKﬃhH`aGJj°Gﬃ¤¬KﬃXZhfGJMKhLKG1FneZUWK1VYOkshHFLKj_[`ahH`aGJjﬁjZOkhCAGJFHÆ7[Y¢ ?xOkjVYOcdZ`ihr`W[
e_G[H[`a^ZUiOhfG[e_OVD`ª»¯VY]°{Z`iOpFLKﬃFV|{7`WVkKUÂd3eKﬃFLKUiUaOkUKXZhHG1MKﬃhK3dVDGJj~hHFHG1UiUa`ijZI5hH{ZO5[CObcXZOkjZs
VD`ijZIrGﬃ¤ yZKhLK«_G¦hLK1[Æ7[YdJhf{_KﬃhﬀVkKjhH{ZOkM [OkUacO[¿`aj3cG1UicOBK[CObcXZOkj_VY`ajZIlGﬃ¤ [CXZ^ZshLKJ[CÆZ[D¢

ºóõ!òkñõñnðLóﬀﬂﬁﬃ ﬀ! " #%$ &(')ﬃ !+*," #.-!0/21 $ 34"+5>)
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 	
?xGAOkcOkFkdﬀ[ObcXZOkjVY`ijZIﬁ`¡[jZGJhgjZOVYO[f[HKFH`iUa]
`aMNe_OkFLKhH`acOcd`ij§hf{_Kﬃh5OkÄ~OVYXZhf`ijZIÈK
hKJ[CÆny3GcO[jZGJh\jZOVDO[H[fKﬃFH`aUi]Qy3`iFfOVYhfUi]ry3Oke_Okjy>G1jhf{ZOAKJVYhf`iGJjn`aMNMNOy3`aKhHOkUa]!eZFfOVYOy3`ajZI
`ahk¢¯£Âhny3Oke_Okj_y7[xGJjÈhH{ZO5[fKﬃhf`W[+¤uK1VYhH`aGJjﬁG¤r[G1MNOe7FHGJe_OkFfhH`aO[x`ijﬁ`ahL[xOpj3~`iFfGJjZMNOpj3hpdÊ¤GJF
`ahL[[ChLKﬃFfhH`ajZI©K1[AOkUiU¬KJ[¤GJF5`ih[hHOkFfMN`ij_KhH`ajZI Oc¢ I7¢id`aj¦hH{ZOOkÄ7KﬃMNe7UiO[nGﬃ¤>[OVYhf`iG1j
1¢i:1_KJ[H[CG~VY`WKhH`ajZI5[e_OVY`®»¯VK1VYhH`aGJj_[!hfGhH{ZOn`ij7`ihH`¡KﬃUa`iKhH`iG1je7{_KJ[COcdZl{ZOkjN`ajeZFHOVD`W[`aGJj
MgGﬃcOpMOkj~hrX_[OK°VYOkFfhLKﬃ`aj¦[Opj_[G1F5VYGJj~hHFfGJUBeZFHG~VDOy3XZFfOcd!¢a¢i¢ ¢ ?xOkjVYOhf{ZONhfOkMNe_GJFKﬃU
KFHFKﬃjZI1OkMNOkj~hNGﬃ¤[X_VL{ hLKJ[CÆZ[°VYGJjVYOkFHj[UiO[f[NhH{ZOKJVYhfX_KﬃU:[CObÊX7Okj_VY`ajZI©Gﬃ¤gK1VYhH`aGJj_[
hf{_KﬃjFfOkUWKhH`iG1j_[!^_OkhC!OkOpjFfOkMKﬃj7Okj3hBeZFfGJe_OkFfhH`iOz[!`ijNhf{ZOOkj~3`aFHG1jZMNOkj~hkdJhf{_KﬃhrVpKﬃj^_O
y~O[HVYFf`i^_Oy^~]°[hLKhHO[ GJFn[ChLKﬃhfO1KFH`WK^ZUiOz[ L¢¯Ç {ZOkjﬁhH{7O5VYGJj_VDOkFHjZOzy¼MNG~y3Oz[y3GNjZG1h
`aj3cG1UicOVDGJMNeZUaOkÄﬁ`ij~hHOpFHFHOpUWKﬃhf`iG1j_[{Z`ae_[Ydhf{ZOk`aF5y3O[HVDFH`ie7hH`iG1j¦`W[5bÊXZ`ahHO°[`aMNeZUaON`ij¦hH{7O
y7KﬃhLKﬁ_G [ChC]3UaOcdX_[`ajZI¦[fVkKﬃU¡KﬃFNhC]~e¿Oz[¤GJFNhf{ZOﬁy~OY»_jZ`ahH`iG1j_[Gﬃ¤S[hKﬃhHOﬁ1KUiXZO[Dd!Kj_y
y~OkUWKk]7[ ¤GJFlhf{ZOk`aFlMNOkMNG1FH`ipKﬃhf`iG1j¢c£Ó¤hf{ZOMNG~y~O[lKﬃFfO[CObcXZOkj_VYOzy`ijK5VYG1MNeZUiOpÄlKk]
{7GﬃAOkcOkFpdÊhf{ZOkj°X_[`ajZI5Kﬃj°`iMNe_OkFKﬃhH`acOr[hC]~UiOnMKk]^_OeZFfGﬃ»_hKﬃ^ZUaOc¢
?xOpj_VYOhf{ZOK1[H[G~VD`WKﬃhf`iG1jﬁGﬃ¤ KﬃjﬁK1VYhH`a3`ahC]hfGNKhH`aMNO`ij~hHOpFH1KﬃU¯`W[lK^_KJ[C`WVOpUiOkMNOpj3h
G1jhf{ZOlKk]NhfGhf{ZO:y3OY»_j7`ihH`aGJjNG¤Ay3OVDUWKﬃFKﬃhf`icOcdcObcX_Kﬃhf`iG1j_KﬃU¯GJe_OkFLKhHG1FL[Yd¯`ijNG1FLy3OkFrhHG
¤uK1VY`iUa`ihKﬃhHOhf{ZO5OkÄ3e7FHO[f[`iG1j
G¤ry3]~j_KMN`WVkKU^_Ok{_Kk~`iGJF[Y¢\v!{ZO[COG1e_OkFLKhHGJF[!G1XZUWyﬁ^_O
VDGJMNe_KhH`a^ZUiO:l`ihH{ÈhH{7OObcX_KhH`iG1j_KﬃUAKeZeZFHGKJVL{©Gﬃ¤kÉﬀ_d;Kj_y©K ¤G1FHMKUBVkKUWVYXZUaX_[
AGJXZU¡yN^¿O:^_KJ[COyNGJj°hH{ZOkMdÊOpÄ3hfOkj_y3`ajZIhH{ZOnMNG~y~OkU;G¤lZﬀ
txj KﬃeZeZUa`WVkKhH`aGJjgVYXZFHFfOkj~hHUi]^_Ok`ajZIAGJFfÆcOyX7e¿G1j`W[/hf{ZOny3`¡[HVYFfOkhHOr[CObcXZOkj_VY`ajZIG¤
VDGJj~hH`ij~XZG1X_[Yd_yZKhLK_G hKJ[CÆZ[l`ij°KJVDhH`icOQFHGJ^_G1hH`WVn3`¡[`aGJj!4ÃPﬃ7Â¢
£ÂjhH{7O/¤GJUaUiGl`ij7IZd`ij[COVYhf`iGJj5P~dﬃAOl`ij~hHFfG~y3X_VYOAhH{ZOljZG1hH`aGJjGﬃ¤¯hKJ[Æ7[YdKJ[H[CG~VY`WKhH`ajZI
K5yZKhLK_G eZFHG~VDO[H[rKﬃj_y°Khf`iMNOr`ij~hHOpFH1KﬃUu¢3ÇÈO`ij~hHFfG~y3X_VYOnhf{ZO:[]~j_V|{7FHGJj7GJX_[ryZKﬃhK
Gﬃ U¡KﬃjZI1X_KﬃI1O5ZÉﬀ`ij [OVYhf`iG1jN~¢iJd7Kﬃj_yNhf`iMNOA`ij~hHOkFfJKUW[BKﬃFfO`ij~hHFfG~y3X_VYOzyNKJ[AKﬃj
OpÄZKMNeZUiOG¤QKe_KﬃFfhH`¡VYXZUWKF5ZÉﬀﬁeZFHG~VYOz[H[`aj¦[OzVYhH`aGJj¦~¢ºP3¢ﬀv!{ZOkjd\`ij[OVDhH`iG1j©Zd
hf{ZO5[OzbÊXZOpj_VY`ij7IG¤!hf`iMNOQ`ij~hHOkFfJKUW[l`W[xe7FHO[COkj3hfOy¼`ajﬁhH{ZOn¤GJFfM Gﬃ¤AeZU¡KJVYOpsÓhfFLKﬃj[`ihf`iG1j
I1FLKeZ{_[Yd Kﬃj_y1KﬃFf`iG1X_[n[ObcXZOkj_VD`ijZIe_KhHhfOkFHj_[D¢v!{ZOS[ObcXZOkj_VD`ijZI5Gﬃ¤¬yZKhLK_GÒhLK1[Æ7[
`¡[«{Kﬃj_y3UaOy`ij[OVDhH`iG1j
	~¢ cOVYhf`iG1j OkÄ~e_Gc[CO[xhH{7O^_K1[`WV`¡y3OK1[¬¤G1FnKﬃjÈKeZeZUi`¡VkKﬃhf`iG1j
G¤lhf{ZO[O5eZFf`ij_VY`aeZUiOz[xhHG°hH{ZOg[ObcXZOkjVY`ijZIgGﬃ¤rVDGJj~hHFHG1U¤XZj_VYhf`iGJj[`ijﬁFfGJ^_GJhf`WVk[D¢t«¤hfOkF
KÈFHOk~`iOk Gﬃ¤:FfOkUWKhHOy¦!GJFfÆ¦`ij [COVYhf`iGJj 	d/AOI1`icO[e_OkFL[Ce¿OzVYhH`acO[Gﬃ¤:hH{7`W[!GJFfÆ;d
VDGJj_VYOpFHjZ`ajZIlhH{ZOBeZFfGJI1FLKﬃMgMN`ijZIAUWKjZIJX_KIJOlUaOkcOkU1KJ[Ce¿OzVYhL[DdJK1[ÉAOkUiUKJ[MNG~y3OkUasÓG1FH`iOpj3hfOy
Kj_yKeZeZUa`WVkKhH`iG1j_[sGJFf`iOkj~hHOzyGJjZOz[Y¢
   ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
  
ﬀ ¾/ﬀ	p/  !	rB  p   /ﬂ 
:	
ﬁﬃﬀ 
  %  *ﬁ" . *  + - #"  '/.0.'/.
t yZKhLK¼_G KﬃeZeZUa`WVkKhH`aGJjÈ`W[Kj¨KJVYhf`i~`ihC]hf{_Kﬃh:`W[OpÄ3OVDXZhHOyGcOkFnhf`iMNO`u¢ Oc¢ad;jZGJj7s
`aj_[hKﬃj~hLKjZOkGJX[Ui]¢Z£Âh!`¡[lVYGJMNe_G[OyG¤BK[COkhlGﬃ¤ yZKhLK_G eZFHG~VYOz[H[Oz[!`ijhH{ZOQIJOkjZOpFLKﬃU
[COkj_[CO13hf{ZOk]NMKk]`aj_VYUiXy3OMNOkMgGJFH`aY`ajZInKj_y[ChLKﬃhfOn`ij3¤G1FHMKhH`iG1j
ÓO¢ IZ¢ad~[X_VL{°KeZFHG1s
VDO[H[lVkKj^¿OSKﬃjKﬃXZhfGJMKhHGJj L¢
£Âh`¡[OkÄ3OzVYXZhHOzy¤FfGJM Kﬃj¦`ajZ`ihf`WKﬃU [hLKhHONhf{_Kﬃh:`W[n^ZXZ`iUah:KﬃhKj¦`ijZ`ahH`WKU`ij[hLKj3h/¢
v!{7`W[`aj_[hKﬃj~h`W[j7GJhAKxFHOzKJVYhf`iGJj`aj_[hKﬃj~hGﬃ¤¯hf{ZOlFHOK1VYhH`acO!eZFfG~VYO[f[YdJ`ajhH{ZO¬[Okj_[COlhH{_Kh
`ah`W[\jZGJhBKFfOKJVYhf`iG1jhHGnKj`ajZeZXZhOpcOkj3h1k`ih`¡[^_OY¤GJFfOlhH{ZOl^_OkI1`ijZj7`ijZIG¤hf{ZOlFHOK1VYhH`acO
OpÄ3OVDXZhH`aGJj5MNOVL{_KﬃjZ`¡[Mﬁ¢cTAKﬃX[HKﬃUaUi]cd~hH{Z`¡[/MNOzKﬃj_[hH{KﬃhrKeZFfG~VYO[H[lVpKﬃjNjZG1hry3OVY`¡y3OrGJj
`ahL[xGlj[hKﬃFHhf`ijZI Óhf{Z`W[xe_G1`ij~hG¤l~`iOk `W[nKﬃU¡[G°KJy3G1eZhHOzy `aj
G1hH{ZOkFQUWKﬃj7IJX_KIJO[nOc¢ I7¢id
ﬃ ;!ﬁ 4ªY:7Âd_V|¤f¢7[OVDhH`iG1j 	 L¢
t yZKhLKGﬃ¾eZFHG~VDO[H[x{KJ[jZGNhfOkFHMN`aj_Kﬃhf`iG1jﬁ[e_OVD`ª»_Oy`ijﬁ`ahL[OpUª¤f¢_v!{ZOkFfOY¤GJFfOcd_`ihL[
Opj_yVpKﬃj5GJjZUa]^¿OQy3OVD`Wy3Oy`ajFfOKJVDhH`iG1jhfGnhH{ZOrFHOVDOkeZhH`aGJjG¤\OkÄ3hfOkFHjKﬃUZOkcOpj3h[GJFBhH{7O
FfOKJVL{Z`ajZINGﬃ¤AI1`icOkj°JKUiXZOz[Y¢ cXV|{ÈKe7FHG~VYO[f[nVkKﬃjﬁ^_O5[OpOkjÈKJ[nKﬃjKﬃe7eZUi`¡VkKﬃhf`iGJj°hH{_Kh
VpKﬃj^_O`ij~hHOpFHFHX7eZhHOy5GJFQKﬃ^_GJFfhHOyN¤FHGJM GJXZh[`Wy~O1ZhH{ZOnhfOkFHMN`aj_Kﬃhf`iG1jN`W[lKFHOK1VYhH`aGJjhHG
Kj§OkcOpj3hpdÉhf{_Kﬃh`¡[hH{ZOU¡KJ[hG1jZOhHFfOKﬃhfOy©^3]©hf{ZO°KﬃeZe7Ui`WVpKﬃhH`aGJj Oc¢ I7¢id\hH{ZO`ij[hLKj3h
l{7OkjhH{ZOﬁ ^ZXZhfhHGJj°`W[lVYUa`WVLÆcOy`ij°KﬃjKﬃeZeZUa`WVkKhH`aGJj¢Zv!{Z`¡[¬»_jKﬃU`ij[hLKj3hQVkKj
^_OÈVkKUiUaOyr¢«TAKX_[HKUiUa]cd/hf{Z`W[MNOKj_[hH{_KhNhH{ZO°eZFHG~VDO[H[NVpKﬃj y~OVY`Wy~O¼G1j `ih[Glj
hfOkFHMg`ij_KhH`iG1j Oc¢ I7¢id~l{ZOkjNFfOKJVL{Z`ij7I5[GJMgOxhf{ZFHO[C{ZGJU¡yNJKUiXZOLdZKj_yKUW[CGhH{_Khl`ihrVkKj
e_OkFC¤GJFfM hHOkFfMN`ijKﬃU¯VkKﬃU¡VYXZU¡KﬃhH`aGJj_[!l`ahH{Z`ajhH{Z`¡[!UWKJ[Chl`ij_[ChLKj3hp¢
£ÂjhH{Z`¡[x[COkj_[COcd_KI1OkjZOkFKﬃU\yZKhLKGﬃ KﬃeZeZUa`WVkKhH`aGJjOkÄ~OVYXZhfO[/G1jÈKhf`iMNOr`ij~hHOkFf1KﬃU
U¡KJ[ChH`ij7I¤FHG1MﬂK^_OkI1`ijZjZ`ajZIN`aj_[hKﬃj~h jZGJh`aj_VYUaX_y3Oy°KJ[KNFHOzKJVYhf`iGJj°OkcOkj~h AXZeﬁhHG
K»_j_KﬃU\`ij[hLKj3h Ó`ijVYUiX_y~OyN`ijhf{ZO`aj3hfOkFH1KU L¢_£Âj°GJhH{7OkF!G1FLyZ[Dd¿`ahxOpÄ3OVDXZhHO[lGJjÈK
UaOY¤hHsGJe_Okj dZFH`iI1{3hfsÂVDUiGc[COyN`ij~hHOkFf1KﬃUﬀ_¢
ﬁ ﬁﬂ ( 'ﬃ #'/ ,*%.
!rXZFrMNG1hH`i1KhH`iG1jN`ij°`ij~hHFfG~y3X_VY`ajZIhH`aMNO`ij~hHOpFH1KﬃU¡[/`W[lhHG5Okj_K^ZUiOnhf{ZO:[hHFfX_VYhfXZFHOy°y3Oks
VDGJMNe_Gc[C`ihf`iGJj:Gﬃ¤¯hH{7Ol`ij~hHOkFfJKU ﬀ`aj3hfGn[XZ^7sÓ`aj3hfOkFH1KﬃU¡[K1[`iUiUaX_[hfFLKhHOyn`ij»IZ¢cP~¢c£Âj
hf{Z`W[B[COVYhH`aGJjd1!OQy3OY»_jZOr`ij~hHOpFH1KﬃU¡[^3]hf{ZOk`aF^_KJ[C`WVxe7FHGJe_OkFfhH`aO[IJ`icOpj`ijg[OkcOkFKﬃUZe7FHOks
VD`W[Ole_G1`ij~hL[/^_OkUaGn¢3v!{7O[Ore_GJ`ij~hL[Bl`iUaUZ{_KkcOxhfGn^¿O>VYGJMNe7Ui`iOzyl`ihf{l{7OkjNOkj_VDG~y3`ijZI
`aj3hfOkFH1KUW[l`ij©ZﬀÉﬀN`ijÈ[OzVYhH`aGJjﬁ~¢ºP~¢£ÂjﬁhH{ZOSVYGJj~hHOkÄ~hrGﬃ¤¬yZKﬃhK_G KeZeZUa`WVkKhH`iG1j_[Yd
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 	
 
 
 




	
 

 
>`iI1XZFHO:P 1_ÅrOVYGJMge¿G[`ajZI   ﬀ`ij~hHG5[CXZ^Zs`ij~hHOkFf1KﬃUW[D¢
AO:KﬃFHOSy3OKUi`ij7Il`ihH{°yZKhLK`ajhH{ZO¤GJFfM Gﬃ¤A[COkFH`aO[/G¤B1KﬃUiX7O[«`aj_y3OkÄ~Oy^~]Nhf`iMNO1cAO
VpKﬃUiU_hf{ZOkM [C`iI1j_KﬃU¡[/Oc¢ÃIZ¢id[`iI1j_KﬃU {_KJ[B1KﬃUiX7O[ Ól{ZOkFfOﬀﬁ£®ﬂﬁﬃ! x`W[jZG1hlK:yZKﬃhfO
^7XZhnKNGJFy3OkF`aj_y3OkÄ L¢¯£ÂjIJOpjZOkFLKUÂdy~`ª­¯OkFHOpj3hQ[`aIJj_KUW[nVkKﬃjﬁ{KzcO:1KﬃUiX7O[Kﬃh:y3`®­¯OkFHOkj~h
`aj_[hKﬃj~hL[Dd;O[e_OVD`WKﬃUaUi]NOpcOkj3h[ 1Zhf{ZOk]°KﬃFfOjZGJhj7OVYO[f[HKﬃFf`iUa]KUiU\eZFHOz[Okj~hxhfGJI1OkhH{ZOpFk¢£ÂjZs
hfOkFH1KUW[rKﬃFHOSy3OY»_j7Oy¼`ajhH{7O¤GJUaUiGl`ij7IN[CGhf{_Kﬃhhf{ZOk]{_KkcO:K1KUiXZOSKﬃhnKj3]`ij[hLKj3h
D¢
txjÈ`ij~hHOpFH1KﬃU#"N`W[nKUihHOpFHj_KhHOkUa]ﬁ`ij_[C`Wy3O hH{ZOg[G1Ui`WyÈUi`ij7O[x`ijﬁ»_I7¢ 	>Kﬃj_yÈGJXZh[`Wy~O
hH{ZO>y3GJhfhHOyNUi`ajZO[B`ijN»_IZ¢ 	 L¢ !VpVYXZFHFfOkj_VYOz[/Gﬃ¤ﬀhH{7O`ij~hHOkFf1KﬃUKFHOnhH{7OhH`aMNOx`aj3hfOkFH1KUW[
l{7OkFHONhf{ZO5`ij~hHOkFfJKUB`W[`aj_[`¡y3Oc¢\v!{Z`¡[[hKﬃhfO¼G¤rhH{ZOg`ij~hHOkFfJKUB`W[OpÄ3eZFfO[H[COyÈKﬃhOzKJVL{
`aj_[hKﬃj~h$!^_OkhC!OpOkj ¦Kﬃj_y ¨^3]N`ahL[!1KﬃUaXZO&%

1
%

'ﬃ)(+*,!(-/.)012!34,!(-/. )5 H 
£Âh\`W[IJ`acOkj:Kﬃj`ij7`ihH`¡KﬃUc1KﬃUaXZO/¤FfGJMÒ`ij[hLKj3h 
Ó`ajhH{7O!OkÄ7KﬃMNe7UiOG¤¿»IZ¢1P3d!"«`¡[É`ajZ`ihf`WKUiUi]
12!34,!(-/. L¢cv!{ZO:VYG1MNeZUaOkMNOkjchBGﬃ¤ Kﬃj°`ij~hHOkFf1KﬃU6":`W[!hH{7O`aj3hfOkFH1KU87!1+9:<;=":l{Z`WVL{N`W[
(*,>(-?.nl{7Okj@"`W[12>3,!(-/.:Kﬃj_yFHOVD`ieZFfG~VkKﬃUaUi]c¢
TBG1{ZOkFHOpj3hfUi]¦l`ihf{   ﬀ_dB[XZ^Zs`ij~hHOpFH1KﬃU¡[KFHOﬁhLKÆcOkj§hfG©^_OUaOY¤hHsGJe_OkjdBFH`aIJ{~hHs
VDUiGc[COy JUa`iÆcOB`ij5FHOzKJVYhf`icOlKXZhHG1MKﬃhK3dcKhfFLKﬃj[`ihf`iG1j`¡[MKJy~OlKJVpVYGJFy3`ijZInhfGKFfOVYOk`acOy
OpcOkj3hﬀG~VkVYXZFfFHOkj_VDOKj_yKVYXZFfFHOkj~hA[hKﬃhHOdÊl{7`WVL{NFHO[CXZUih[`ijKnjZOk [hKﬃhfO1c{ZOkj_VYOrhH{7O
`aj_[hKﬃj~hl{ZOkFfONhH{ZOgOkcOkj~hG~VpVYXZFL[^_OkUaGJjZI[hHGﬁhf{ZOhH`iMgO`ij~hHOkFfJKU!G¤rhH{ZO°VYXZFfFHOkj~h
[ChLKhHOcd~jZGJhAhHGhf{_KﬃhAGﬃ¤ﬀhH{ZOrjZOk [ChLKhHOc¢7£+j5GJhf{ZOkFA!GJFyZ[Yd~hH{ZOQJKUiXZOrGﬃ¤A%5KﬃhAhH`aMNO$`W[
hf{ZOn1KﬃUiX7OB!C?D
FE

l{Z`¡V|{`¡[xy3OphHOkFfMN`ijZOzy^~]NhH{7OG~VpVYXZFHFfOkj_VYOnG¤AK^_GJXZjy3`ijZI5OkcOkj~h
Khxhf`iMNO#HG 1
%
JI
B!C?D
FE

ÂP
v!{ZOQJKUiXZOKB!C?DL_Gﬃ¤\hf{ZOr`ij~hHOkFfJKUZ`W[BIJ`acOkj^3]5KnjZOk 1KﬃUaXZOKMONQPB!C/DL¿l{7OkjNhH{7OkFHO
`¡[/G1jZO Ó`Â¢ÃOc¢id1l{ZOkj`ihA`W[ly3OY»jZOy^~]NKjG~VkVYXZFfFHOkj_VDOGﬃ¤ K^_GJXZj_y~`ijZIOkcOpj3h LdcGJFlOkU¡[O
6  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
^~]Nhf{ZOneZFHOk~`iG1X_[!1KﬃUaXZO1
B!C?DL I 
MONQP#B>C/DL `ª­eZFHOz[Okj~h
B!C?DLFE

GJhf{ZOkFfl`W[O
Â
tlh!hf{ZO»_FL[Chx`aj_[hKﬃj~h$ I JdB>C/D!`¡[ly3OY»_jZOzy ^~]Nhf{ZOn`ijZ`ahH`WKU;1KﬃUaXZOnGﬃ¤ %¿¢
>`aj_KﬃUaUi]cd_hH{7OjZOk 1KUiXZO MJN P#B!C?D  KUihfOkFHj_KhHO[QKﬃhnhH{ZOG~VpVYXZFHFfOkj_VYOz[xGﬃ¤¬GJe_OkjZ`ajZI
OpcOkj3h 1: .* "nKj_yNVYUaGc[C`ijZI:OkcOkj~h7!;>1,).=" c`ihB`¡[ (*,>(-?.QKk¤hHOkFAhH{ZOrG~VkVYXZFfFHOkjVYOxG¤
1: .* "  dZKj_yﬂ12>3,!(-/.:Kz¤hfOkF 7>;!1,
.="  1
MONQP#B>C/D 4I  
(+*,!(-/. `®­ 1: .* "  `W[!eZFfO[Opj3h
12!3,>(-?. `®­ 7>;!1,
.="  `¡[!eZFHOz[Okj~h
Ó 
>ZXZFfhH{ZOkFfMNGJFfOcdchH{ZOne_GJ`aj3hr`ij°y3OD»_jZ`ij7I5[XZ^Zs`ij~hHOpFH1KﬃU¡[!`W[!hHG5OkÄ~eZFHOz[H[!hH{7OFfO[hfFH`¡VYs
hf`iG1j
hfGKe_KﬃFfhnGﬃ¤ﬀG¤lhf{ZOOpÄ3`¡[hHOpj_VYOG¤lOkcOpj3h[Kﬃj_yﬁhH{7ONyZKhLKhH{ZOk]VkKﬃFfFH]
l`ahH{hH{7OkM 13AOnlKﬃj~hlhHGgy3`¡[hH`ajZIJX7`W[{G~VkVDXZFHFfOkj_VYO[!G¤BOkcOkj~hL[BhH{_KhKFHO:`ij_[C`Wy3OnKj_y
G1XZhL[C`Wy3Onhf{ZOn`ij~hHOkFfJKU81
 
  (+* % 
JI


`®­@%
JI
(*,>(-?.
 @12!3 % 
OI


`®­@%
JI
12!34,!(-/.
 	
>ZG1FKj`ij~hHOpFH1KﬃUA"
	  hf{ZOnGJe_OkjZ`ajZI5^¿G1XZj_yZ[QKﬃFHO:GJXZh[`¡y3OnGﬃ¤B`ah141:<.* "
I
 12>3 "3d7Kﬃj_yhH{ZOnOkjy ^_G1XZj_yZ[x`aj_[`¡y3O1 7>;!1/,).="
I
 (* "~¢
ﬁ
 ﬁ *,..
v!{7ONjZGJhf`iG1j@G¤:±Â¸ﬃÀLÁ5hf{_KﬃhAO¬Kﬃj~hhHG`aj3hfFHG~y3XVYOVYG1j_[`¡[hL[`aj¦KJ[f[G~VY`¡Kﬃhf`ijZIÈ[CGJMNO
u[XZ^7s CeZFfG~VYO[f[O[nGﬃ¤rhH{7ONKeZeZUi`¡VkKﬃhf`iG1j©l`ihf{©[CGJMNO Â[CXZ^Zs Â`ij~hHOpFH1KﬃU¡[ Gﬃ¤   ﬀ rGJj
l{7`WVL{hf{ZOk]:KﬃFfO!OkÄ~OVYX7hHOy;¢pvK1[Æ7[KJVDhH`icOBG1j`ij~hHOpFH1KﬃU  ﬀxFfOkeZFfO[Okj~hhH{7Oly3OY¤uKXZUih
VpKJ[O21ZhH{ZOk] KﬃFHOg¶L´D³¸cµ¿´Dµ3±hf{ZFHG1XZIJ{ZG1XZhrhH{ZOnl{ZG1UiOKeZeZUa`WVkKhH`iG1j¢
£Âj_[C`Wy3O:hH{ZOhKJ[Æ°`ij~hHOkFf1KﬃUÂd_hH{7OhLKJ[CÆeZFfG~VYO[f[>`¡[xK1VYhH`acO`u¢ Oc¢adZeZFHO[COkj~hkd¯Kﬃj_yﬁOkÄ~Oks
VDXZhH`ajZIjZGJFfMKﬃUaUi]c¢!rXZhL[C`Wy3ONhf{ZO5`ij~hHOkFfJKUÂd;hf{ZO5eZFHG~VYOz[H[`¡[`ijZOkÄ~`W[ChHOkj~h`u¢ Oc¢ad;K^_[Okj~hkd
Kj_y¼hf{ZOn1KﬃUiX7O[!`ihlÆcOkOpe_[/`aj¼`ahL[!`aj3hfOkFHj_KU\[hKﬃhHO:KFHOX7j_KkJK`iU¡Kﬃ^ZUaOc¢Z£Âj°[G1MNOn[Opj_[On`ih
`¡[«G1XZhG¤BhH`aMNOcd3`ahL[rVYUiG~VLÆN^_Ok`ajZINVDXZhk¢cOkFf`iO[!G¤!1KUiXZO[lGﬃ¤Ahf{ZO[C`iIJjKﬃUW[l`ij~cGJUacOy`aj
KnhLK1[Æ5l`iUiU7^¿OQFHO[ChHFH`¡VYhHOzyhfGhH{7Oxhf`iMNOA`ij~hHOkFfJKU¯VYGJj~hLK`ijZOy^_OkhC!OkOpjhf{ZO[ChLKFHhlKj_y
Opj_yNOkcOkj~h!G~VkVYX7FHFHOpj_VYO[lK1[l[OkOkj`aj¼e_G1`ij~h  	AKﬃ^_GcOc¢
v!{Z`¡[`W[hfFLKﬃj[e_KFHOkj~h/¤FfGJM hf{ZOre¿G1`ij~hGﬃ¤ 3`aOk¦Gﬃ¤ hH{ZOreZFHG~VDO[H[`ijhf{ZOQ[Okj_[COlhH{_Kh
`®¤`ahL[`aj3hfOkFHj_KUr[hKﬃhHO`¡[ÆcOke7hkdhf{ZOkj¦FHOpsÓOkj~hHOpFH`ij7IﬁKﬁjZOk G~VkVDXZFHFfOkj_VYOGﬃ¤QhH{7OhLK1[Æ
`aj3hfOkFH1KU;l`iUaU[COkOn`ihlFHOz[XZMNOrOkÄ~OVYXZhf`iG1jK1[!`ª¤ﬀ`ihl{_K1y¼FfOkMKﬃ`ajZOy5KJVYhf`icOc¢
v!{Z`¡[«`aj3hfFHG~y3XVYO[!hH{7OVL{_KFLKJVDhHOkFf`W[hf`WVk[By3OD»_jZ`ij7INKhKJ[Æ 1
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 
3
hH{ZOneZFfG~VYO[H[lOkÄ~OVYXZhfOy _d
3
hH{ZOnOkÄ~OVYXZhf`iG1jN`ij~hHOkFf1KﬃU6"~d
3
hH{ZO:[hKﬃFfhH`ij7IN[ChLKﬃhfO ÂVYXZFfFHOkj~hkd~GJFr`ijZ`ahH`¡KﬃU ﬀl{ZOkj ÓFfOks ÂOkj~hHOkFf`ijZI:hH{ZOn`aj3hfOkFH1KﬃUu¢
G1FHOreZFHOVD`W[OpUi]cdhH{Z`¡[UWKﬃhfhHOkFBMNOzKﬃj_[hf{_Kﬃhpdcl{ZOkjNFfOksÓOpj3hfOkFH`ajZIhH{7OxhKJ[Æ`aj3hfOkFH1KUÂd
± '_´!¯¶ﬃ	ﬂ%Y´HÀLÀ %L¸cµY´n¶L´ÓÀD±u¸c¶|±C´ N¸J±l²i±WÀrVYX7FHFHOpj3hr[ChLKﬃhfO   
`u¢ Oc¢ad¿l`ahH{È`ih[>`aj3hfOkFHjKﬃUMNOpMNGJFf`ªOz[l[OkhnhHG°hH{ZOp`iF1KﬃUaXZO[nKﬃh:hH{ZO`aj_[hKﬃj~hnl{ZOkFHO5hH{7O
hKJ[CÆlK1[ÀJÀ !¿´|µ 3´  ÓMgOKﬃjZ`ajZI01Z`ajﬁKhfOkMNe_GJFKﬃFf] ¤uK1[{Z`aGJj¢ >ZGJFQKeZFfG~VYO[H[ ¼Kj_y
Kj`aj3hfOkFH1KﬃUA"3d7[X_VL{°KhKJ[CÆVpKﬃj^_Oj7GJhHOzy   1* " ¢
txj7GJhH{7OkFllKk]NG¤A[e_OVY`®¤]3`ajZIKhLK1[Æ7[«`¡[!hH{_Kh
± '_´!¯¶	 %Y´fÀLÀ %L¸cµY´:¶L´ÓÀD±u¸c¶|±C´ N¸J±A²i±½Àr`ajZ`ihf`WKﬃU¯[ChLKﬃhfO  	 
K1[y3OY»_j7Oy
^~]ﬁhH{ZOy~OVYUWKFLKhH`iG1j_[G¤nKUiUB`ih[[ChLKﬃhfOJKFH`¡Kﬃ^ZUaO[Yd`ª¤rhf{ZONhKJ[ÆÈlK1[²Wµ
±C´D¶D¶ !_±C´  ÓMNOKjZ`ij7I01K^¿G1FHhfOy©`ij¦K°y3OY»_jZ`ahH`acO¤uKJ[{7`iGJj L¢v!{7`W[FfOksu[hLKFHhf`ijZIﬁe_GJ`aj3h
G¤hf{ZONeZFfG~VYO[f[`W[I1`icOkj Kﬃhhf{ZO`ij_[ChLKj3h:^¿OpIJ`ij7jZ`ijZIﬁhf{ZON`aj3hfOkFH1KﬃUudl{Z`WVL{dUi`aÆcO 
¤G1FKeZeZUa`WVkKhH`iG1j_[Yd_`W[!G1XZhL[C`Wy3O:Gﬃ¤AhH{7OOpÄ3OVDXZhH`aGJj`ij~hHOkFf1KﬃUÂ¢>ZGJFQKeZFHG~VDO[H[	 Kﬃj_y°Kﬃj
`aj3hfOkFH1KU6"~d_[X_VL{°KhLKJ[CÆ°VkKﬃj^_OjZG1hHOy   .
>7 " ¢
t [CX_[e_Okj[`iG1j¦GJF`ij~hHOpFHFHX7eZhH`aGJjÈG~VkVYXZF[Kﬃhhf{ZONOkjy
`ij_[ChLKj3hpdÉl{7`WVL{©`W[n`ij_[C`Wy3O
hf{ZO5`ij~hHOkFfJKUÂd_Ui`aÆcO  `ijﬁhH{7ONVkK1[O5Gﬃ¤«KﬃeZeZUa`WVkKhH`aGJj_[D¢ ?xOkj_VDOcd¿G1j
OzKJVL{
Okjy`ij_[ChLKﬃj~hkd
eKﬃFHhf`WVYX7UWKﬃFBhfFHOKhHMNOkj~hL[ﬀVkKﬃj5^_Oe_OkF¤G1FHMNOy u[`aIJj_KUW[/OpMN`ihfhHOy;dkMgOkMNGJFf`iO[XZe¯yZKhHOy;d
¢a¢i¢ L¢_£ÂhKUW[CG¼MgOKﬃj_[!hf{_Kﬃhnhf{ZOOkjyGﬃ¤AhH{ZO:OkÄ~OVYXZhf`iGJj°`ij~hHOkFf1KﬃUﬀVkKﬃjﬁ^_Oy~OkhHOkFfMN`ij7Oy
¤FfGJM `ij_[C`Wy3OQhH{ZOneZFfG~VYO[H[Dd3`ajKUaG~VkKﬃUaUi]5yZKhLKsÂy3Ff`icOkj¬Kz]dZKJ[!AOkUiU¯K1[/¤FHGJM GJXZh[`Wy~O
G¤BhH{7OhKJ[CÆ;¢
v!{ZOle7FHG~VYO[f[`ij5KrhLKJ[CÆVkKj`ih[OkU®¤Z¤OKﬃhfXZFHOr[CXZ^ZshLK1[Æ7[YdJl{Z`¡V|{SKﬃFfOrKJVYhf`icO!G1j5[XZ^7s
`aj3hfOkFH1KUW[xG¤lhH{7OhLKJ[CÆ
`aj3hfOkFH1KUÂ¢¯v!{Z`W[`ij~hHFfG~y3X_VYOz[xhH{ZO5e_Gc[f[`i^7`iUi`ahC]Gﬃ¤¬{Z`iOpFLKﬃFV|{7`WVkKU
KFHFKﬃjZI1OkMNOkj~hL[Gﬃ¤ﬀhLK1[Æ7[Y¢7EKﬃFKﬃUiUaOkUi`¡[M¾^¿OphAOkOkj5hLK1[Æ7[!`W[/G1^ZhLK`ijZOzyj_KﬃhfXZFLKUiUa]l{ZOpj
hKJ[CÆZ[[C{_KﬃFfOhH{ZO5[fKﬃMNOn`aj3hfOkFH1KﬃUudZGJFGcOkFfUWKeZeZ`ij7I`aj3hfOkFH1KﬃU¡[Y¢!rhH{ZOkFQ[hfFHX_VDhHXZFfO[«¤GJF
hf{ZO:[ObcXZOkjVY`ijZI:Gﬃ¤BhKJ[CÆZ[rKﬃFfO[ChHX_y~`iOyNUWKhHOkFl`ajhH{Z`¡[!e_Kﬃe_OkFp¢
>ZGJF:OkÄ7KﬃMNeZUaOcd¯VYGJj_[C`Wy3OpFKeZFHG~VDO[H[7>12>*!3l`ihf{©`ijZe7XZh:[`iI1j_KﬃU;d Kﬃj_y
G1XZhHe7XZh
[C`iI1j_KﬃUhf{ZOnj3XZM5^_OkFNGﬃ¤ﬀG~VkVYX7FHFHOpj_VYO[!G¤¯¢3ÇÈOnlKﬃj~hlhHG5[Ce_OVY`ª¤]gKhLKJ[CÆVYG1XZj3hf`ijZI
K°VYOkFfhLKﬃ`aj
j~XZM5^_OkFﬁGﬃ¤rG~VpVYXZFHFfOkj_VYOz[Gﬃ¤	ÈKk¤hHOkF:OkcOkj~h _¢ >ZG1FhH{7`W[Ydhf{ZOe7FHG~VYO[f[
7!12>*!3:VkKﬃjN^_OQKJ[f[G~VY`¡KﬃhHOzyl`ihf{hf{ZOx`aj3hfOkFH1KUZ^_OkIJ`ajZjZ`ij7Il`ahH{5OkcOkj~h Kj_yOkjy3`ijZI
l`ahH{°Kﬃj°OkcOkj~h Ny3OY»_j7OyN^3]5hH{ZOnMNG1MNOkj~hl{ZOkjhKﬃÆcO[!hf{ZOn1KﬃUiX7O KJ[/¤GJUaUiGr[ 1
7>12>*!3 .
!7   
p  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
=
 
 
 
 
 
=
 
	 	  
ÂK  Ó^
>\`iIJX7FHO: 1;TBG1XZj3hfOkFQ[X_[Ce¿Opj_y3OyGJj   ÂK LdZOK1V|{    ^L¢
l{7`WVL{eZFfGﬃ~`Wy~O[«X[xl`ihf{ÈKﬃjﬁOkÄ7KﬃMNe7UiOG¤lKNeZFfG~VYO[f[y3OkhfOkFHMN`ajZ`ij7I`ih[xGljﬁhHOkFfMN`is
jKﬃhH`aGJj 1~hH{ZOQVkKUWVYXZU¡KﬃhfOyG1XZhHe7XZh!1KﬃUaXZOre_KﬃFfhH`WVD`ie_KhHO[`ijghH{ZOQy3OVY`¡[`aGJj5Gﬃ¤\Okj_y~`ijZInhH{7O
OpÄ3OVDXZhH`aGJjN`aj3hfOkFH1KﬃUu¢
ﬁ  '    '/+  *).  $ '  * " #.
v\KJ[CÆN^_Ok{_Kk~`iGJF[ly3`ª­¯OkFfOkj~h ¤FfGJM hf{ZOhC!GSVYGJj[hHFfX_VYhf`iGJj[1*gKﬃj_y .
>7`ij~hHFfG~y3X_VYOzy
OzKﬃFHUa`iOkFpdZKj_yNUiO[f[!eZFH`aMN`ihf`icOcdcKFHO:VYG1j_[`¡y3OkFHOzy `ajNhH{7`W[r[OVYhf`iG1j¢
 
ﬀBÌﬂﬁÑﬃ ﬁ"!È#ﬁ\Ñ Ì~ﬂ$ﬃﬁ\3ﬃ ﬁ"!° zZﬀ%
>ZG1F!OkÄ7KﬃMNe7UiOcd1VYGJj[`Wy~OkFAKVYG1XZj3hfOkFBGﬃ¤\hf{ZOj~XZM^_OkF  Ó`ij7`ihH`¡KﬃUa`ikOynhHG:hH{ZOr1KﬃUiX7O'& 
G¤BG~VkVYX7FHFHOpj_VYO[BGﬃ¤AKj`ij7eZXZhkd7Kﬃj_y`W[@1
3
ÀD±Â¸c¶L±´ XZe_GJj°^_OkIJ`aj¼OpcOkj3h ¿dZl`ahH{`ij7`ihH`¡KﬃU¯JKUiXZO (&Zd7Kﬃj_y
3
ÀD±8	 !&!_´ xXZe_GJjﬁOpj_yNOkcOkj~h _d
3
ÀÀ !_´Dµ 3´ XZe_GJj°OkcOkj~h)7dZXZj~hH`iU¯`ihl`¡[
3
¶|´HÀ~³´ xXZe_GJjﬁOkcOpj3h*¯¢
v!{ZOÈ[CX_[e_Okj[`iG1j G¤:hH{ZOﬁeZFfG~VYO[f[ 7>12!*>3©G1j `ij~hHOkFf1KﬃU  + 
MNOzKﬃj_[hH{_KhN`ih
`¡[xK1VYhH`acOnGJjÈhH{ZOSVYGJMNe7UiOkM5Okj~hLKﬃFf]`ij~hHOkFf1KﬃU ÓX_[C`ijZIKgVYGJMNe7UiOkM5Okj~hLKﬃhf`iG1jNGJe_OkFKﬃhHG1F
7!19/: ;ZdcAOVpKﬃUiU¯`ih 7!1+9: ;  +  L¢~v!{Z`W[!`¡[!GJ^ZhKﬃ`ajZOy¼^~] 1
7!12!*!3 1* 7>19:<; #  
l{7`WVL{^_Ok{_KkcO[AKJ[!`aUiUiX[hHFKﬃhfOy`aj»IZ¢Z uK¢¿TBGJX7j3hf`ijZI:`W[/e_OkFC¤GJFfMNOyGJjNhf{ZOnVYG1MNs
e7UiOkMNOpj3hlG¤ # + 
ÓFHOpUWKﬃhf`icOkUa]NhHG    1;hf{ZGc[COG~VpVYXZFHFfOkj_VYOz[«G¤lhH{7O`ijZeZX7hhH{_Kh
KFHO-,./0/132>NQGﬃ¤   5KﬃFfOVDGJXZj~hHOyN`u¢ Oc¢ad41 M5/132>Nhf{ZOn`ij~hHOkFf1KﬃU87!19/: ;   _¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 1
£ÂhL[l[ChLKFHhH`ajZIgKﬃj_yOkj_y3`ajZIGJj°`ij~hHOkFfJKU  `W[!hH{7OkjGJ^ZhKﬃ`ij7Oy¼^~] 1
 7>12>*!3 1* 7!1+9: ;  +   .
>7    
l{7`WVL{N^_Ok{_KkcO[lKJ[l`iUaUiX_[ChHFKﬃhHOzy`ij»IZ¢¯ Ó^¢_v!{ZO:VYGJXZj~hHOpF!`W[!FfOks`ijZ`ahH`WKUi`akOyhHGhH{7O
1KUiXZO (&NOK1V|{ﬁhf`iMNO:hH{ZO`aj3hfOkFH1KU    N`W[rFHOksOkj~hHOkFfOy;¢¯£+jﬁeKﬃFHhf`WVYX7UWKﬃFpdVYG1XZj3hf`ijZI
VpKﬃj^_O[hfGJeZe_Oyl{ZOkhf{ZOkFl`ihl`¡[l[X_[Ce_Okj_y3OyGJFljZG1hk¢
  
ﬀBÌﬂﬁÑﬃ ﬁ"!ÈZJﬃ

ﬃ½LÍ\Ï ﬃ½

 . \Ì3

 ﬃ .ZŁ.ÓÌ
trj5KJVYhf`i~`ihC] ÓOc¢ÃIZ¢id[OkhfhH`ij7InKﬃU¡KﬃFHM hf`iMNOB`ajNKjNKUWKﬃFfM VYUaG~V|Æ¯dZ¢a¢i¢  VkKj^_OQ[X_[Ce¿Opj_y3Oy;d
l{7`iUiO°hH{ZOÈVDGJMNeZX7hHOy¦JKUiXZOz[N[{ZG1XZUWy§FfOkMK`ij¨KJVkVDO[H[C`i^ZUaOhHG¦G1hH{ZOkF VYGJMNe_G1jZOkj~hL[
G¤lhf{ZONKeZeZUa`WVkKhH`iG1j ÓOc¢ÃIZ¢ad¿¤GJF:y3`¡[eZU¡Kz]dVYGJMge_KﬃFf`W[G1jﬁGﬃ¤«KﬃUWKFHMﬂhf`iMNO:l`ihH{VYXZFfFHOkj~h
hf`iMNOd¢i¢i¢ lv!{7Okjd;`ahx`¡[xhH{ZO5VDGJMNeZX7hH`ij7IKJVYhf`i~`ihC]Nhf{_KﬃhnM5X_[hr^_O5[X_[Ce¿Opj_y3Oy;dl{Z`aUiO
hf{ZOMgOkMNGJFf`ik`®jZI:Gﬃ¤A1KﬃUaXZO[xFfOkMKﬃ`aj_[lKJVDhH`icO21ZhH{ZOk]M5X_[hl^_O5[COke_KﬃFKﬃhfOhLKJ[CÆZ[Dd¿OzKJVL{
K1[H[CG~VY`WKhHOyl`ihH{`ahL[!`ij~hHOpFH1KﬃUu¢
v!{ZO¤GJUaUiGl`ijZIﬁOpÄZKMNeZUiOgVYG1j_VYOkFfj_[K
[ChHG1e3¬KﬃhLVL{dBKj_y@O[Ce_OVY`WKUiUa]
hf{ZO°KﬃUWKFHM
[COkhHhf`ijZIﬁ¤XZj_VDhH`iG1j_KﬃUa`ihC] 1hH{ZOKﬃUWKFHM hH`iMgON`W[5[Okh Ó`Â¢ÃOc¢id\`ij_VDFHOkMNOpj3hfOy r^3]¦eZX[{Z`ajZI
K^7XZhHhfGJj¨y3XZFf`ijZIﬁ`aj3hfOkFH1KﬃU<;
	 9 2!:/- 
3 .y~OkUi`aMN`ihfOy^3]ÈG~VkVYX7FHFHOpj_VYO[nGﬃ¤QOkcOkj~hL[
¤FfGJM KjZGJhf{ZOkF!^7XZhHhfGJj5Gﬃ¤\hH{7Ox¬KﬃhLVL{¢cv!{7`W[BKﬃU¡KﬃFHM hf`iMNOA`W[By3`¡[eZU¡Kz]cOzyGJj5hH{ZOrlKhLVL{
y~`W[e7UWKk]G1jZUi]Èy3X7FH`ij7IﬁKﬃjÈ`ij~hHOpFH1KﬃU  1
  ;
	 9 d_^ZXZh`¡[nVYGJj_[ChLKj3hfUi]ﬁVDGJMNe_KFHOyﬁhHG
hf{ZO:VYXZFfFHOkj~h!hf`iMNOcdcI1`icOkjN^~]Nhf{ZOnhH`iMgOkFkd~Kﬃjy G1XZhHe7XZhHhf`ijZIgKﬃj°OkcOkj~hgVkKﬃX_[C`ijZI5hH{7O
^_OkUaU;hfGFf`ijZI`ajVpKJ[OnG¤BObcX_KﬃUa`ihC]c¢
v!{~X_[Ydhf{ZO5KﬃU¡KﬃFHMﬂhf`iMNOdZMNOkMNG1FH`iDOyN`ijÈKN1KﬃFf`WK^ZUiO d¿¤Oy^~]ﬁhH{ZO1KUiXZO ¯d;`W[
MgG~y3`ª»_Ozy ^~]©KeZFHG~VDO[H[ 2!:/- 
3<.gGJj¦`ij~hHOkFf1KﬃU<;
	 9 2!:- 
3<.7d;`¡[y3`¡[eZU¡Kz]cOzy ^~]©K
e7FHG~VYO[f[- (!,+: ;
5GJj`aj3hfOkFH1KU  1
  ;
	9d~KﬃjyﬁVYGJMNeKﬃFHOzyhHGNhf{ZO:VYXZFfFHOkj~hlhH`aMNO
°^3]°KNFHOpMKﬃjZOpj3hleZFfG~VYO[f[ 7!19/: 
/.7¢ZtxjﬁOkjVYG~y3`ij7I¤GJFhf{Z`W[QVkKﬃjﬁ^_Og[ÆcOkhV|{ZOzy¼K1[
¤G1UiUaGﬃr[@1
  	 2!:/- 
3 .ﬃJ '1* ;
	9 2!:- 
3<.
  	 - (>,:<;
4ﬃ  '1*  1
  ;
9
  	 7!1+9: 
	/./ﬃ    ¶|´|³¸cµ¿´Dµ3±
  	 9.+91 (ﬀ?.ﬃ 4  ¸&%D±Â²W·k²i±u²Ó´HÀﬁ
 
ﬃﬂ
	NÌ~YZkﬃ ﬁ!
#ﬁ\ÌcÏﬂÐ(ﬁ Ì37 ŁBÌﬂ!(ﬃﬁﬁ"ﬃ ﬁ!ﬁÌ

Ìﬂﬁ¿
trjZGJhf{ZOkFle_KFHhH`¡VYXZU¡KﬃFl^_Ok{_Kk~`iGJFr`ij~cGJUacO[B[hfGJeZeZ`ajZIgKhKJ[Æ°Kj_y¼FfO[hKﬃFHhf`ijZI5`ihl`aj`ihL[
`ajZ`ihf`WKUc[hKﬃhfO!`Â¢ÃOc¢idDK!jZOp©`ij_[ChLKj_VYOBGﬃ¤7`ihpd ²i± '7²Wµ± '_´BÀp¸c³´A²WµÊÀD±Â¸cµ~±Ód1KJ[  ﬀ_xKj_y
pP  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
ﬃ ;!ﬁxy~G uV|¤f¢c[COVYhH`aGJj	L¢~txj5OkÄZKMNeZUaO/G¤ﬀKﬃeZe7Ui`WVpKﬃhH`aGJjG¤hH{7`W[`W[hH{7Or[hHG1e3¬KﬃhV|{d
l{7OkFHOrhH{ZOQFHO[COkhAVkKﬃj5^_On[OkOpjNK1[!hH{ZOQ[hfGJeZeZ`ajZIGﬃ¤ hH{ZO>[hHG1e3¬KﬃhV|{d~Kj_yl`ihf{Z`ij5hH{7O
[fKﬃMNOQ`ij_[ChLKﬃj~hkdZhf{ZO:[hKﬃFHhrGﬃ¤ KjZOk `ij_[ChLKﬃjVYOnGﬃ¤B`ahk¢
v!{Z`¡[N`ij~cGJUicOz[e¿OpF¤GJFfMN`ij7I
hC!GÆ3`aj_yZ[G¤5KJVDhH`iG1j_[NXZe_GJj hH{ZOﬁG~VpVYXZFHFfOkj_VYOﬁG¤
hf{Z`W[  .,
.3ﬁOkcOkj~h1\VYG1MNeZXZhf`ijZI°hH{ZO1KﬃUaXZO[Khhf{Z`W[`aj_[hKﬃj~h`ij_[C`Wy3OghH{ZON`aj3hfOkFH1KUÂd
Kj_yeZFfOke_KFH`ij7IhH{7OxjZOpÄ3hB`ij~hHOpFH1KﬃUZG~VpVYXZFHFfOkj_VYOl`u¢ Oc¢adJFHOpsÓ`ajZ`ihf`WKﬃUa`ik`ajZIQ[hLKhHOr1KﬃFH`¡Kﬃ^ZUaO[Y¢
v!{7OkFHOrKFHOQy3`ª­¯OkFfOkj3hﬀKﬃe7eZFHGKJVL{ZO[hHGn`ij~hHOpIJFLKhHOlhf{Z`W[^_Ok{Kz~`iG1FB`ij~hHGG1XZF¤FLKﬃMgOk!G1FHÆ 1
3
`ihl`W[!e_G[H[`a^ZUiOnhfGNy3OD»_jZO:K ?.,3 
	
3e7FH`iMg`ihH`acOJdKﬃUiG1jZI5l`ihH{ 1*Kﬃjyﬂ.
>7;¢
?xG!OkcOkFpd!hH{7`W[¼`aj3cG1UicO[K§MNG~y~`ª»¯VkKhH`aGJj Gﬃ¤ghH{ZO¦y~OY»_jZ`ahH`iG1j Gﬃ¤g`ij~hHOpFH1KﬃU¡[Yd
^¿OzVkKﬃX_[COhH{ZOk] [{ZG1XZUWy©{_KkcONG~VkVDXZFHFfOkj_VYO[MgOkOkhH`ajZI°Kﬃh^_GJX7j_y3`ij7I
`aj_[hKﬃj~hL[Yd
l{Z`WVL{`¡[«jZG1hhH{7O5VkKJ[CO^~]¼j7Gﬃ l{ZOkFHO:hH{ZOpFHO`¡[KﬃhQUiOK1[hrGJjZO`aj_[hKﬃj~h^_OkhHs
!OkOkjhAGﬁ`ij~hHOkFf1KﬃUBG~VkVYXZFfFHOkjVYO[ hf{ZO`ij~hHOkFfeZFHOkhKﬃhf`iGJjGﬃ¤QhH{ZON`aj3hfOkFH1KUW[K1[
hLKJ[CÆZ[B[CXZIJI1O[h[/hH{Kﬃh!`ahMN`aIJ{~h^_OrOkj3~`W[fKﬃI1Oy;¢9!XZhBhf{ZOkjdJ`ahAy3`i~`Wy3Oz[KjN`ij~hHOkFfs
JKU`ij~hHGge_KﬃFfhL[   ¤GJUaUiG!Ozy^3]K»_j_KU/eKﬃFHh   ¿d_Kj_y hf{ZO5bcXZO[hf`iG1j
KﬃFH`¡[O[rl{ZOkhH{7OkFxhf{ZOk]M5X_[hrKUiU\^¿O5VDGJj_[C`Wy3OkFfOyK1[[Ope_KﬃFKﬃhHO`aj3hfOkFH1KUG~VkVYXZFfs
FHOkj_VDO[!Gﬃ¤ﬀ" 	 cdZGJFBoCX_[hrK1[«eKﬃFHh[«G¤G1jZOG~VpVYXZFHFfOkj_VYOr¤FHGJM hHG ¿¢
3
`ihl`W[!e_G[H[`a^ZUiOnhfGN[C`iM5XZUWKhHOr`ihlX_[C`ijZIhC!G`aj3hfOkFH1KUW[Yd7KJ[!¤GJUaUiGr[ 1
 "  	    
   .
!7 " 
   .
!7 7!19/: ;="   % 	c³"!_¹i´|³´Dµ3±FHOpUWKﬃhf`icO± 	     
  .
>7    
^ZXZhlhH{7`W[lKﬃe7eZFHGKJVL{`ij~cGJUacO[Ydc`ajK5[Opj_[Ocd7y3XZeZUa`WVkKhH`ajZIhH{ZOneZFfG~VYO[f[  _¢
3
FHO[COkhHhf`ijZINhf{ZO`aj3hfOkFHjKﬃUﬀ[hLKhHO5Gﬃ¤AeZFfG~VYO[H[CO[nVkKﬃjﬁ^_O5VYG1j_[`¡y3OkFfOyhHGN^_O`aj_y3Oks
e¿Opj_y3Okj~hlGﬃ¤Bhf{ZO:VYGJjVYOkeZhlG¤B`ij~hHOkFf1KﬃUÂd7Kﬃj_y°KJVL{Z`iOpcOyX_[C`ijZIgKe7FHG~VYO[f[«`ajZeZXZh
¤GJFhf{ZOFHO[COkhOkcOpj3hpdZMKﬃj_KIJOyM Kﬃj~X_KﬃUaUi]^3]hf{ZOeZFHG1IJFKﬃMNMNOpFk¢_v!{ZOFfO[Okh
hH{ZOkj°{_Kﬃe7e¿Opj_[xhHG VYGJ`aj_VY`Wy~Ol`ahH{°hH{ZO:^¿OpIJ`ij7jZ`iI5OkcOkj~hlGﬃ¤Bhf{ZO`aj3hfOkFH1KUÂ¢#?x`aOks
FLKﬃFV|{7`WVkKUiUi]dﬃ`ahlVkKjN`ij~cGJUacOleZFHG1e_KﬃIKﬃhH`ajZIhH{7OFHO[COkhBhHGS[XZ^ZseZFfG~VYO[H[CO[YdZI1GJ`ajZI
KﬃUiUhf{ZOnlKk]y3GljhHG5OK1V|{MNOkMgGJFH]SVYOkUaU;GJFry~OkUWKk]c¢
?xG!OkcOkFpdchH{Z`¡[l[GJUaXZhH`aGJj°eZFHG~`Wy3O[BjZG5IJOkjZOpFLKﬃU\[ChHFfX_VYhHX7FHOc¢
v!{ZO¦e_Gc[f[`a^Z`iUa`ihH`aO[`ijÒhf{Z`W[ﬁKUihHOpFHj_KhH`icOÈFHOzbÊXZ`aFHO¦VDUiGc[COkFﬁOkÄ7KﬃMN`aj_Kﬃhf`iG1j ^_OY¤GJFfO
VL{ZGcG[`ij7Il{ZOphH{ZOkFl{Kz~`ij7I5Ky3OpFH`icOzy¤OKﬃhfXZFHOz[!Gﬃ¤ﬀhH{ZOnUWKjZIJXKﬃIJOd¿G1FKeZFf`iMN`ahH`acOc¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 p
  	

B   :	 
 ﬀ 
£Âjﬁhf{Z`W[n[OzVYhH`aGJjÈ!O5[{7Gﬃ¾{ZG hH{ZO5VDGJj_VYOpeZhL[eZFfO[Okj~hHOzyﬁKﬃ^_GcO5VkKﬃjÈ^_ON[Ce¿OzVY`ª»_Ozy
Kj_yN`ij~hHOkI1FLKhHOy`ajNhH{7OnyZKﬃhK_G [C]3jV|{ZFfGJjZ`akOyU¡KﬃjZI1X_KﬃI1O5ZÉﬀ_¢ÊÇÈOl`aUiU¿»FL[h
`aj3hfFHG~y3XVYONhH{7ONO[H[COkj~hH`WKU!MNOzV|{_KjZ`W[CM[xG¤rhH{ZOÈZU¡KﬃjZI1X_KﬃI1OcdAKﬃj_y©hH{7Okj©hH{7O
hf`iMNOn`aj3hfOkFH1KﬃU¡[YdZl{Z`¡V|{ﬁl`aUiU\[COkFHcOSKJ[nKﬃjﬁOkÄ7KﬃMgeZUiOnGﬃ¤QZﬀ e7FHG~VYO[f[YdOkj_VDG~y3`ijZI
hf{ZOMNOpMNGJFf`iD`ijZIG¤ﬀ[hKﬃhHOQ`ij3¤G1FHMKhH`iG1j 4®67u¢ !rjNhf{ZO[CO^_KJ[CO[Yd~e_Gc[H[C`i^ZUaOOkj_VDG~y3`ijZI[
G¤BhH{7OhKJ[CÆZ[!`aj
ZﬀÉﬀNKﬃFfOneZFHG1e¿G[Oy¯¢

ﬁﬃﬀ 
 $- '   # #"
+ "  #"ﬀﬂﬁ
ﬂ (
 ﬁ Ìﬃ~ﬃÓÐ(ﬁ\ .!DÍﬁ \ﬃÐ(ﬁﬃ! cÌ~Ñ§Ñ\3"ﬀÐÊÏ .#ﬁ! \#!_Ì
ZﬀÉﬀ 4ª67 `W[KjObÊXKﬃhH`aGJj_KUÂdcy7KﬃhLKx_G¨GJFH`aOkj~hHOy;d1[]~j_VL{ZFHG1jZGJX[ U¡KﬃjZI1X_KﬃI1Ocdc^ZXZ`aUih
KFHG1XZj_y¦K¼MN`ajZ`iMgKﬃU\ÆcOkFfjZOkUG¤l^_K1[`WVgVYGJj_[ChHFfX_VYhL[D¢£ÂhnMKﬃj7`ieZXZU¡KﬃhfO[[`aIJj_KUW[Ddl{Z`¡V|{
KFHOXZj~^_GJXZjy3Oyﬁ[OpFH`iOz[«G¤!hC]~e_Oy1KﬃUiX7O[Yd_l`ihf{ﬁKﬃjKJ[f[G~VY`¡KﬃhfOyﬁVYUiG~VLÆ°y3OkhfOkFHMN`ajZ`ij7I
hf{ZO`ij_[ChLKj3h[l{ZOkFHO1KﬃUaXZO[KFHOeZFHOz[Okj~h4¤GJF`ij[hLKj_VYOcdBKﬁ[C`iI1j_KﬃU$¦y~OkjZGJhfO[hH{7O
[CObcXZOkj_VYO $#


&%'
Gﬃ¤QyZKhLK`ijy3OkÄ~Oy^3]ﬁhf`iMNOQ`ijK¼hH`aMNOy~GJMK`ij)(¢ c`aIJj_KUW[G¤
K°[e_OVY`¡KﬃUBÆ~`ij_y©VpKﬃUiUaOy .+*<.*>3KﬃFfOV|{KﬃFLK1VYhHOpFH`ipOyGJjZUa]
^~]ﬁhH{7Ok`iF:VYUaG~V|Æﬁ`u¢ Oc¢ad;hH{ZOp`iF
e7FHO[COkj_VYO ÓhH{7Ok]ﬁKFHOIJ`acOkjhf{ZO^_GcGJUaOKﬃjÈ1KﬃUiX7O3 )2<.gKhOKJVL{ﬁG~VkVYX7FHFHOpj_VYO ¿I1`icOkj
K5[`aIJj_KU8¯dZ`ih[lVYUiG~VLÆN`¡[«G1^ZhLK`ijZOy^3]ghH{ZOnOkÄ~eZFHOz[H[`aGJj@.,* .*!3 ¯dZIJ`i~`ij7IhH{ZOnOkcOkj~h
e7FHO[COkj3h>[`iM5XZUahLKﬃj7OkGJX_[CUi]Nl`ahH{ ¯¢v!{ZO5VYG1j_[hfFHX_VDhL[Gﬃ¤¬hH{ZOU¡KﬃjZI1X_KﬃI1OVkKﬃjﬁ^_O5X_[Ozy
hfG:[e_OVY`®¤]cdJ`ij5KjNObcX_Kﬃhf`iG1j_KﬃU¯[hC]~UiOcdFHOpUWKﬃhf`iG1j_[^¿OphAOkOkj5[C`iIJjKﬃUW[`u¢ Oc¢adﬃ^_OkhC!OpOkjhH{ZOp`iF
1KUiXZO[Kj_y©^_OkhC!OkOkjÈhH{7Ok`iFSVYUiG~VLÆZ[D¢ c]7[hfOkM[Gﬃ¤QObcX_Kﬃhf`iG1j_[GJj¨[`aIJj_KUW[KFHO^ZXZ`aUih
X[`ij7Ihf{ZO:VYGJMNe_G[`ihf`iG1jVYGJj[hHFfX_VYhp¢
v!{ZO VYGJMNe7`iUiOpFxe_OkFC¤GJFHM [hH{7ONKj_KﬃUa]Z[C`W[G¤hf{ZOgVYGJj_[C`W[ChHOkj_VD]ﬁGﬃ¤QhH{ZOg[]7[hfOkM G¤
OzbÊX_KhH`aGJj_[Dd_Kﬃj_yﬁy3OphHOkFfMN`ijZOz[ l{7OkhH{ZOpFxhf{ZO:[]~j_V|{7FHGJj7`iKhH`iG1jﬁVYG1j_[hfFLK`ij~hL[l^¿OphAOkOkj
hf{ZO[`iI1j_KﬃU¡[KFHOÈcOkFH`®»_Oy§GJFjZG1hk¢Q£u¤:hf{Z`W[`W[NhH{ZOVkK1[OcdlKj_y `®¤hH{7O
eZFfGJI1FLKﬃM `W[
VDGJj_[ChHFLK`ijZOzy>OpjZGJXZI1{[CGrKJ[hHGrVYG1MNeZXZhfOBKly3OkhfOkFHMN`ajZ`W[ChH`¡V[GJUaXZhH`aGJjdkhf{ZOkjOpÄ3OVDXZhLK^ZUiO
VDG~y3On`W[!eZFfG~y3X_VYOy¯¢
>ZFHG1M K5yZKﬃhKS_G e_GJ`ij~hrGﬃ¤ﬀ3`aOknd;ZﬀeZFfG~VYO[f[O[rVYGJMgMXZj7`WVkKhHOlhH{7FHGJX7IJ{
[C`iI1j_KﬃU¡[Ydl[COkOkj K1[[ObcXZOkj_VDO[G¤:h]~e_Oy§Kj_y hH`iMgOy©JKUiXZOz[Y¢At [M KﬃUiUrj~XZM^_OkFG¤
OpUiOkMNOpj3hKﬃFH]°eZFHG~VDO[H[CO[YdBKj_y©hH{ZOe_Gc[f[`i^7`iUi`ahC]ﬁhHGÈUi`ij7ÆﬁhH{ZOkM `ij~hHGﬁKj7OkhC!GJFfÆ;dﬀKﬃFfO
X[OyhfG^ZX7`iUWyUWKFHI1OkFAKﬃeZeZUa`WVkKhH`aGJj_[DdÊX[`ij7IhH{7O{Z`iOpFLKﬃFV|{7`WVkKU3eZFfG~VYO[f[l[hHFfX_VYhfXZFHO 4 67Â¢
Ç `ahH{Z`aj§hf{Z`W[¤FLKMNOk!G1FHÆ¯dhH{ZOZ©eZFfGJIJFKﬃMNMg`ijZIﬁOkj~~`iFHG1jZMNOkj~h¤OzKﬃhHX7FHO[NK
I1FLKeZ{Z`WVpKﬃUÂd^7UiG~VLÆ3suy3`WKIJFKﬃM GJFf`iOkj~hHOy©Oy~`ihHG1FkdBKUiUiGl`ajZI ¤G1FhfGJeZsuy3Glj K1[!OpUiUlK1[
^_G1hHhHG1MNsXZe°y3O[`aIJj 4 	7u¢
D  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
ﬂ (   
\Ì %_Ì3ﬁ\Ì .BÐ:ZÉﬀ
9lK1[`¡VG1e¿OpFLKﬃhfGJF[`ij Zﬀﬁy3OY»_jZO5OkUaOkMNOkj~hLKFH]eZFHG~VDO[H[CO[Yd\OKJVL{
G¤rl{Z`WVL{¦VYG1FHs
FfO[e_G1j_yZ[lhHGgKﬃjOzbÊX_KhH`aGJj~hH{ZOk] KﬃFHO21
 "ﬁ\JﬃÐ'ﬁ\Jhf{ZOk]:KﬃFfOly3OY»jZOyG1jhH{ZOAhC]3e_O[Gﬃ¤_hf{ZO!U¡KﬃjZI1X_KﬃI1O Oc¢ I7¢idk^_GcGJUaOKﬃjj7OkIcKs
hH`iG1jG¤ K[C`iI1j_KﬃU #1*<13  ¢Jv!{ZOQ[`aIJj_KU   Ldcy~OY»_jZOy^~]hH{7Ol`ij_[ChLKﬃj~hLKjZOkG1X_[
¤XZj_VYhf`iGJjﬁ`ij 1 8I   
	
0 


0 5 5 5 0 

A`W[!lFf`ihHhfOkj 1

	 8ﬃ     !*4 
>X7j_VYhH`aGJj_KUOkÄ~eZFHO[f[`aGJj_[lKFHOMgGJjZG~VL{ZFHG1jZGJX[YdZMNOKjZ`ij7IhH{_Khxhf{ZO:[`iI1j_KﬃU¡[

d
cdB¢i¢i¢adJ>*KﬃFfO[HK`Wy©hHGﬁ^_O[C]3j_VL{ZFfGJjZG1X_[ 1hf{ZOk][{_KFHOhH{ZO [HKﬃMgONVYUaG~V|Æ¯¢\£Âj
GJhH{7OkFhfOkFHM [Ydl{7Okj¨VYGJMNe7XZhH`ajZIﬁhH{ZO°1KﬃUiX7O¼G¤  dBKﬃUaUQKﬃFfOhLKÆcOkj¦l`ihf{
hH{ZOk`aF1KﬃUaXZONKhnhH{_KhhH`aMNO  ;hf{ZOkFfOY¤GJFfOhH{ZOk]ÈKFHOgKﬃUaU/FfObcXZ`iFfOy¼hfG{_KkcOhH{7O
[HKﬃMgOnVYUiG~VLÆ¯¢
Ñ\Ì .ÓJÍBr`ihlIJ`acO[hH{ZOne_K1[hl1KﬃUaXZOG¤BK[C`iIJjKﬃUÂdZI1OkjZOkFKﬃUaUi]jZG1hHOy$
I
FEﬀﬃd~l`ihf{
`ijZ`ahH`WKU;1KﬃUaXZO[ﬁ$

Iﬃﬂ

dZ¤GJF¾  1"! 2 _`ij©ZﬀÉﬀ¿dc¤GJFhf{ZO:[`aMNeZUiO>VkKJ[CO
l{ZOkFHO-2
I
JdZhf{Z`W[!`¡[!lFH`ihfhHOkj 1
#
 	  %$% l`ahH{`ijZ`ahH`¡KﬃUi`aKﬃhf`iG1j
#
 (*(+3 (&
ÅxOkUWKk]5`W[!MNG1jZG~VL{ZFHG1jZGJX_[lhHGcGg`Â¢ O¢id)Kﬃjy
#
N{_KkcOhf{ZO:[HKMNO:VYUiG~VLÆ;¢
cÐ(ﬁ\Ñ"ﬃWﬃÐ(ﬁ .AkÌ .ÓÌ~JﬃÐ'ﬁBlXZj_y3OpFHsu[HKﬃMgeZUi`ajZIﬁK°[`iI1j_KﬃU$KJVpVYGJFy3`ijZIﬁhfGÈK^_GcGJUiOzKﬃj
VYGJj_y~`ihH`aGJj&`¡[!lFH`ihfhHOkj`aj
ZﬀÉﬀ 1

	 
<.*&
v!{Z`W[GJe_OkFKﬃhfGJF!`¡[e_GJUa]ZVL{ZFHG1jZGJX[ 1chH{ZOrGJe_OkFKﬃj_y7[!Kﬃjyhf{ZOxFfO[X7UihBy3GnjZG1h!{_KkcO
`Wy3Okj~hH`¡VkKﬃU¯VYUaG~V|Æ¯¢ c`iI1j_KﬃU

`W[!e7FHO[COkj3hA`ª¤ﬀKj_y¼G1jZUi]5`ª¤HKj_y'&NKﬃFfOeZFfO[Okj~hrKﬃh
hH{ZOQ[HKMNOlhH`aMNOrKﬃj_y(&{_KJ[BhH{ZOr1KﬃUiX7O3 
2 .7¢Jv!{~X_[Yd

`W[BKﬃhBMNG[hAKJ[¤FHObcXZOkj~h
KJ[§Kj_y)&#1`ij¦G1hH{ZOkF5hHOpFHM[`ah`W[jZG1jZsÂ[ChHFf`WVYhfUi]¦UiO[f[¤FHObcXZOkj~hhH{Kﬃj§^_G1hH{
Gﬃ¤QhH{ZOkM¢v!{7O¼`aj3hfOkFL[COVYhf`iGJjGﬃ¤QhH{ZO°VYUaG~V|Æ7[Gﬃ¤K¦Kﬃjy*& Ó`Â¢ÃOc¢idhf{ZO`ij_[ChLKﬃj~hL[
l{ZOkjﬁhH{7OOkÄ~eZFfO[H[C`iGJjÈVpKﬃjﬁ^_OOpJKUiX_KhHOy l`ij_VDUiX_y3Oz[«hf{ZO5VYUiG~VLÆG¤

Ól{Z`¡V|{
¤OKﬃhfXZFHO[GJj7Ui]nhH{ZOB`aj_[hKﬃj~hL[l{ZOkj&xOk1KUiX_KhHO[hHG 3 )2<. L¢DÇ {ZOkj

`W[eZFHO[COkj~hkd
`ihL[!1KUiXZOn`W[!hf{_KﬃhrGﬃ¤A¯¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
  	
Ñ\ÌcÌ3ﬂ$ﬃ ﬁ"ﬃYﬃW ¦Ì3!_Ì¿ry3OD»_jZ`ij7I¼hf{ZO5XZjZ`iG1j
G¤rhC!G°[`aIJj_KUW[G¤lhf{ZON[fKﬃMNOhC]~e_O
`W[!lFH`ahHhfOkj 1
#
	   -?.  
2 ;3

v!{Z`W[xG1e_OkFLKhHGJF:`W[xe_G1Ui]7V|{ZFfGJjZG1X_[hHGcG1Éhf{ZO5VYUaG~V|ÆGﬃ¤
#
`W[xhf{ZOXZjZ`aGJjÈGﬃ¤AhH{_Kh
Gﬃ¤AKﬃj_yhH{_KhxG¤

1ZhH{~X_[!`ahl`W[lKﬃhrUiOzKJ[hrK1[¬¤FfObcXZOkj~hlKJ[!OzKJVL{¼G¤BhH{7OkMﬁ¢
v!{ZO1KﬃUiX7OGﬃ¤
#
`W[rhH{ZO:JKUiXZO:Gﬃ¤ l{7Okj`ahx`¡[xeZFHOz[Okj~hkdZG1FOkUW[COhf{_KﬃhG¤

`®¤
`ihl`W[!e7FHO[COkj3h¬Kﬃj_y N`W[!j7GJhk¢
\ÐcÌ3pcÐ $BÐ_ﬀﬃWﬃÓÐ(ﬁB!OkUaOkMNOkj~hLKFH]e7FHG~VYO[f[O[AVkKﬃj^_OnVYG1MNe_Gc[COyl`ihf{NhH{7OnKJ[Cs
[G~VY`¡KﬃhH`acOnKﬃjy¼VDGJMNM5XZhLKhH`aJOlGJe_OkFKﬃhfGJF  y3OkjZG1hH`ij7IhH{ZOX7jZ`iG1j¼G¤hf{ZOXZj7s
y3OkFHUa]3`ajZIg[]7[hHOpM[xGﬃ¤AObcX_KhH`iG1j_[Y¢\£Âj¦Z_dZ¤GJFneZFHG~VDO[H[CO[

Kﬃjy 
 d;`ih
`W[!lFH`ahHhfOkj 1


 
  
>G1FlOkÄ7KﬃMNeZUaOcdchH{ZOnObcX_KhH`iG1j?
I
/FE
	
:VkKﬃj^_OnlFH`ahHhHOpj 1
 

 I








 I

 E

l{Z`WVL{N`W[llFH`ahHhfOkjN`ijÈZﬀ 1   	
#
  
#
 	 $  ~¢
>X7FHhH{7OkFHMNG1FHOcdc`ahl`W[!e_Gc[f[`i^7UiOhfG5VYGJj~»_jZO[C`iI1j_KﬃU¡[«UaG~VkKﬃUaUi]5hHGgKeZFfG~VYO[f[«X_[C`ijZI
  1_Oc¢ I7¢id_`ijhf{ZOe7FHOk~`iG1X_[xOkÄ7KﬃMNe7UiOcd~{Z`Wy3`ajZI
#
IJ`acO[lhH{ZOn¤GJUiUaGl`ijZIgVYG~y3O1
  	
#
  
#
 	 %$% 
#
7¢
ﬂ (ﬃﬂ
-ÒÐÑ .Zﬃ½LÍ¨#ﬁ\Ñ ÑÌ~ﬃ

Ì~Ñ \ÐcÌ3kpÌ3
v!{7O¼U¡KﬃjZI1X_KﬃI1O`¡[^ZXZ`iUahXZe_G1j§hH{7`W[ÆcOkFfjZOkUÂd Kﬃj_y©¤OKﬃhfXZFHO[y~OkFH`acOy G1e_OkFLKhHGJF[¤GJF
Kﬁ1KﬃFf`iOkhC]ÈGﬃ¤¤uK1VY`iUa`ihH`aO[YdUa`iÆcOgKﬃFHFKk]Z[GJF51KﬃFH`¡Kﬃ^ZUaO[Y¢Bt [ChHFHXVYhHXZFf`ijZIﬁMgOV|{KﬃjZ`¡[Mﬂ`W[
e7FHGJe_G[Oy©`ijÈhH{7O¤GJFfM G¤rhH{ZOgy3OY»_j7`ihH`aGJjÈGﬃ¤reZFfG~VYO[f[[HVL{ZOkMNO[Dd¿l{7`WVL{©KFHONI1`icOkj
Kﬁj_KMNOcdhC]~e_Oy©e_KﬃFKﬃMNOkhfOkFL[Dd`ajZeZXZh5Kj_y§GJXZhfeZXZhg[`aIJj_KUW[YdBKﬁeZFfG~VYO[H[Dd!Kj_y@UaG~VkKﬃU
y~OVYUWKFLKhH`iG1j_[Y¢ !QVkVYX7FHFHOpj_VYO[G¤5eZFHG~VDO[H[°[HVL{ZOkMNO[`ij K©eZFHG1IJFKﬃM KFHOÈOkÄ3eKﬃj_y3Ozy
^~]§hf{ZOVYGJMNe7`iUiOpFk¢BÅxOkFf`icOy§e7FHG~VYO[f[O[N{_KkcOﬁ^_OkOkj y3OY»jZOy§¤FHGJM hf{ZOÈeZFH`aMN`ihf`iJO
G1e_OkFLKhHGJF[Yd~eZFHG~`Wy3`ajZIeZFfGJIJFKﬃMNMg`ijZInVDGJM¤G1FHh
4 6 7Âd[X_VL{5KJ[@14, >* 7 /1/ﬃ  

 Bl{Z`¡V|{
[Ce_OVY`ª»O[!hH{ZO:[C]3j_VL{ZFfGJjZ`aKﬃhf`iGJj°Gﬃ¤ [`aIJj_KUW[$Kj_y

& 	 .+* .*!3 NIJ`a3`ajZIhH{7O
VDUiG~VLÆ'&5Gﬃ¤AK5[`aIJj_KU8  
 .*&IJ`a3`ajZIhf{ZO:VYUiG~VLÆNG¤BG~VkVYXZFfFHOkjVYO[!Gﬃ¤ &NKﬃhr1KﬃUiX7O
3 )2<. BKﬃj_y  7!.>;!; ©l{Z`WVL{§MNOpMNGJFf`ikOp[1KﬃUaXZO[G¤&§Kj_y§GJX7hHeZXZh[hH{7OkM KﬃUW[CG
l{7Okj `¡[hHFHX7Oc¢txFfFLKk]Z[rGﬃ¤Q[`aIJj_KUW[nKﬃjy
Gﬃ¤¬eZFHG~VYOz[H[Oz[{_KkcO^_OkOkjÈ`ij~hHFfG~y3X_VYOyﬁK1[
AOkUiUu¢
    ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
ﬂ (   
Ð $"ﬃ .Ó~ﬃÓÐ(ﬁ¦#ﬁ\Ñ &.ÓÐ%¦c .& . \
ÇÈOGJjZUa]©IJ`acOKcOkFf]
^ZFf`iOY¤rGcOkFf3`aOk Gﬃ¤QhH{7OVDGJMNeZ`aUWKhH`iG1j
e7FHG~VYO[f[Ydhf{ZON¤GJFHM KﬃU
VpKﬃUWVDXZUiX_[BXZj_y3OpFHUi]~`ij7I`ahkd7KJ[/AOkUiU¯K1[!hH{ZOx¤G1FHMKUKj_KﬃUa]Z[C`W[/G¤B[ChLKhH`WVQKﬃj_yy3]~j_KﬃMg`WVkKU
e7FHGJe_OkFfhH`aO[Gﬃ¤É[]7[hfOkM[Y¢)GJMNOAGﬃ¤¯hH{ZOle_OkF[e_OVYhf`icO[OkÄ~e_Gc[Ozy`aj[OzVYhH`aGJj 6l`iUaU3FfOY¤OkF
hfGhf{ZO[COK1[e_OVYh[!Gﬃ¤rZﬀÉﬀ¿¢
£ÂjGJFy3OkFlhHGMgG~y3OkU;hf{ZO:Kﬃ^_[COkj_VYOQGJFreZFHO[COkj_VYOd3Kj_y¼hf{ZOn1KﬃUiX7O 3 )2 .G1F   
!;/,).7d
G¤AUiGJI1`WVkKUB[`aIJj_KUW[DdKﬃjÈOkj_VYG~y~`ijZI`ij

©{_K1[^¿OpOkjÈy3OY»_j7Oy;dK1[x!OkUaUK1[x¤GJFHM KﬃU
VpKﬃUWVDXZUi`G1j¦hH{Z`¡[>MgG~y3OkU 4ª6 7Â¢\£Âhn`W[:KJ[>¤G1UiUaGﬃr[@1\Kﬃ^_[COkj_VYON`¡[VYG~y~Oy
^~]È3de7FHO[COkj_VYO
l`ahH{1KﬃUaXZO 3 
2 .:`W[lVYG~y3Ozy¼^~]

Jd_eZFHO[COkj_VYOQl`ihH{°1KﬃUiX7O   
!;/,).`¡[lVYG~y3Oy^3] GJ¢
>ZG1F!KjZG1jNUiG1IJ`¡VkKﬃU_[C`iI1j_KﬃUudÊ`ahL[1KﬃUaXZOl`W[jZG1h!Okj_VDG~y3Oy 1JG1jZUi]`ahL[eZFfO[OkjVYOlGJFAKﬃ^[Okj_VDO
`¡[ ^3]  ?xOkjVYOcd3¤GJFQK5[`iI1j_KﬃUANl`ihf{1KﬃUaXZO dZ`ih[xVDUiG~VLÆN`W[lOkj_VYG~y~Oy¼^~]


ÂK1[
`ahl`W[!ObcX_KUhHGnl{ZOkjhH{ZO:[C`iIJjKﬃU\`W[!eZFfO[Okj~h ¢
TBUaG~V|ÆNOzbÊX_KhH`aGJj_[/¤G1FxeZFf`iMN`ahH`acOlGJe_OkFLKhHG1FL[rKﬃFHO:Okj_VYG~y~OyKJ[!¤GJUiUaGr[ 1
3
 	 Hﬃ @5 5 5$!*4 n^~] 1 


I




I
5 5 5 


ÂVDUiG~VLÆZ[AKﬃFHOnObcX_KU 
3

	 %$  (*4(3 (&^~] 1	


I



ÂVYUaG~V|Æ7[lKﬃFfOnObÊXKﬃU 
3

	  
<.* &n^3] 1



I



 GJG


 `Â¢ O¢id


I



`®­
I
rKﬃjy


I
 
3
#
	  -/.   
2 ;3

^3] 1




I




HG 





Ó`u¢ Oc¢ad




I



`ª­ 


I
JdZGJF
OkUW[CO




I



`ª­ 


I

>ZGJFrK[C`iI1j_KﬃU\y3OD»_jZOyN^~]NKy3OpUWKk]cd3`ahL[Be_KJ[Chx1KﬃUaXZOn`W[BhLKﬃÆcOpj¼`aj3hfGK1VkVYGJX7j3hll{ZOpj
VpKﬃUWVDXZUWKhH`ij7Ixhf{ZO!eZFfO[Opj3h\GJjZO¢Jv!{Z`¡[`ij~cGJUacO[;KQy3]3jKﬃMN`¡VkKﬃU~[C]Z[ChHOkM L¤GJFhf{ZO!e7FHG~VYO[f[
 	 %$% (*4(3 '&7d3l`ahH{ N^_GcGJUaOKﬃj 1



I
B

H#G B






I
B 

I
B



l{7OkFHO

FHOkeZFfO[Opj3h[!hH{ZO:VYXZFfFHOkj~hr[hKﬃhfOGﬃ¤ hH{ZOS[]7[hHOpMﬁd

hH{ZO:jZOkÄ~hr[hKﬃhHOd;Kj_y


`ahL[n`ijZ`ahH`WKUBJKUiXZO¢v!{7ON1KﬃUiX7ONGﬃ¤rhf{ZOVYXZFfFHOkj~h[ChLKhHOVL{_Kﬃj7IJO[nl{ZOkj B`W[neZFHO[COkj~hkd
G1hH{ZOpFHl`W[CO Ó`Â¢ÃOc¢id!B
I
>0 fG B



I
 B`ihlÆcOkOpe_[/`ahL[!1KﬃUaXZO

Kﬃhr`ij_[ChLKﬃj~hL[lGﬃ¤ K5VYUiG~VLÆ
MgGJFHOr¤FHObcXZOkj~h!hf{_Kﬃj B


¢
[C`ijZI°hH{Z`¡[OkjVYG~y3`ij7IZdKﬁ[C]Z[ChHOkM Gﬃ¤rOzbÊX_KhH`aGJj_[VkKj©^_O°KJ[H[CG~VY`WKhHOy©l`ahH{¦Kj3]
ZﬀÉﬀeZFfGJI1FLKﬃMdcKﬃj_y5hH{ZOrVYG1FHFfO[e_GJjy3`ijZI:hHOkMge¿G1FLKUZ^_Ok{_Kk3`aGJFAVkKj^_OQKﬃj_KUi]7[Oy;d
Kj_yNe_Gc[H[C`i^ZUaO`ijVYGJj_[C`W[ChHOkj_VD`iO[Ay3OkhHOzVYhHOy¯¢cv!{Z`W[!`¡[!VkKUiUaOyhf{ZO %Y¹ 	 %LÁ %L¸J¹ %c¹ À@1Z`ah!{_K1[
K[ChLKhH`WVre_KﬃFfhkdZKj_yKy3]~j_KMN`WVkKU_e_KﬃFfhk¢Zv!{7On[hKﬃhH`¡Vxe_KFHhl`W[Be_OkF¤G1FHMNOyGJj KIJFLKeZ{
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 ﬀ	
G¤ryZKhLKy3Oke_Okjy3Okj_VY`aO[x^_OkhC!OpOkjﬁhH{ZO5[C`iI1j_KﬃU¡[>G¤lhf{ZOeZFHG1IJFKﬃMﬁd;OzKJVL{ÈVYGJj_y~`ihH`aGJjZOzy
l`ahH{©hf{ZOgVYUiG~VLÆÈKﬃh:l{Z`WVL{
`ah`¡[>OD­;OzVYhH`acOc¢v!{Z`¡[IJFKﬃeZ{¦OkjKﬃ^ZUaO[hH{ZOy~OkhHOVDhH`iG1j
G¤
y~Oke_Okj_y3OkjVY]5VY]7VYUiO[DdJl{ZOkFfOhH{7OnVYGJjy3`ihf`iGJj7`ijZI:VYUaG~V|Æ7[!KFHOjZG1h!OkÄ7VYUaX_[`acOcdﬃMgOKﬃjZ`ajZI
hf{_KﬃhrhH{7OkFHOnOkÄ~`W[Chl`ij_[ChLKﬃj~hL[ll{ZOkFfOhf{ZO:y3Oke_Okj_y3Opj_VY]VY]7VYUaO`W[lOY­¯OVYhf`icOc¢~v!{ZO:IJFLKeZ{
`¡[xKUW[CG¼X[OyN¤GJFG1hH{ZOkFQhHFHOzKﬃhHMgOkj3h[!GJjﬁhf{ZOeZFfGJI1FLKﬃM [ 1¯VYG~y3OIJOpjZOkFLKhH`aGJjd_GJeZhf`iMN`as
zKﬃhH`aGJjdZeKﬃFHhf`ihf`iGJj7`ijZI5Kj_yNeZUWK1VYOkMNOkj~hG1jM5XZUihf`iseZFHG~VYOz[H[G1FlKFLVL{Z`ihfOVYhHX7FHO[
4ª6Zd;p7Â¢
v!{7O5Kﬃj_KUi]7[`W[lGﬃ¤Ahf{ZO5y3]~j_KﬃMN`¡VkKﬃU¯^_Ok{_Kk3`aGJFG¤AhH{ZO:eZFHG1IJFLKM[xFfOkUi`aO[!GJjﬁhf{ZOObcX_Kﬃs
hf`iG1j_KﬃU\FHOke7FHO[COkj3hKﬃhf`iGJj°Gﬃ¤AhH{7O[]~j_VL{ZFHG1jZ`izKﬃhH`aGJjÈKj_yGﬃ¤Bhf{ZOUiG1IJ`¡VGﬃ¤AeZFfGJI1FLKﬃM [«`aj


  1`ah5VYGJj[`W[ChL[`aj@hfFLKj_[U¡KﬃhH`ajZIÈeZFHG1e¿OpFHhH`aO[Gﬃ¤QhH{7O¼e7FHGJI1FLKM `aj3hfGObcXZ`aJKUiOkj~h
KUiI1Ok^ZFLK`WVeZFHG1e_OkFHhf`iO[Dd;hH{_KhVkKj
^_O5cOkFH`®»_Oy^3]¤G1FHMKUBVkKﬃU¡VYXZUaX_[xhHGcG1UW[ 4ªJ@7;hf{Z`W[
`¡[x`iMgeZUiOkM5ODj3hfOy`ij°hH{ZOe7FHGcGﬃ¤¬hHGcG1UlZﬀÊC¢!rhH{ZOkFQ!GJFfÆZ[QVYGJj_VDOkFHj°hH{ZO5KXZhHG1MKﬃs
hf`WV[C]3j~hH{7O[`¡[/Gﬃ¤ﬀ{_KFLy3¬KﬃFHO:KFLVL{Z`ihfOVYhHX7FHO[B`iMNeZUaOkM5OYj~hH`ajZIZeZFfGJIJFKﬃM[ 4 	7Â¢
£ÂjFHOpUWKﬃhf`iG1j¼l`ahH{°GJhH{7OkFxU¡KﬃjZI1X_KﬃI1O[lGﬃ¤Bhf{ZO[C]3j_VL{ZFfGJjZG1X_[xKeZeZFfGcKJVL{  ﬁ ﬀKj_y
¿ LdVYGJMNMgGJj¤GJFfMKﬃh[{_KkcOr^¿OpOkjNy~OY»_jZOy¯dÊ`ajhf{ZOre¿OpFL[e_OVDhH`icOlG¤ﬀ[{_KFH`ajZI
hf{ZOn1KﬃFH`aGJX_[lhHGcG1UW[lhH{_KhxI1FHOk KﬃFfGJXZjyhH{ZOkM 4 P 	7u¢

ﬁ ﬁﬂ ( 'ﬃ #'/ ,*%.   ﬂ ﬂﬁ
v!{7Oxhf`iMNOA`ij~hHOkFfJKU_`W[BKﬃjNOpÄZKMNeZUiOAGﬃ¤ÉKZe7FHG~VYO[f[ 4®63dc:7Â¢~v!{ZOrOkj_VYG~y3`ajZIG¤
hf`iMNOA`ij~hHOkFf1KﬃUW[\`ij°ZÉﬀ`W[MK1y3Ol^~]5VYGJj_[C`Wy3OpFH`ij7IOzKJVL{Gﬃ¤\hH{7Oxe_GJ`aj3h[`ijg[OVYhf`iG1j
P~¢ºP~¢
v!{ZOB1KﬃUaXZO[;G¤Z`aj3hfOkFH1KﬃU¡[;y3OD»_jZOy`ijne_GJ`aj3hf ¯KFHOBOkj_VYG~y~OynKJ[\K!^¿GcG1UiOKj[C`iIJjKﬃU81
(*,>(-?.5`¡[ 3 
2 .Kj_y 12>3,>(-/.N`W[   
>;,).Z¢¯v!{ZON`ajZ`ihf`WKﬃUﬀJKUiXZOg`W[IJ`acOkj
X[`ij7IhH{7O
ZﬀÉﬀ[hKﬃhHOpMNOkj~h$(+*(3`ij5hH{ZOny~OVYUWKFLKhH`iG1jNGﬃ¤\hf{ZOn[ChLKﬃhfO1KﬃFf`WKﬃ^7UiOOkjVYG~y3`ij7IhH{7O
`aj3hfOkFH1KUÂ¢¯v!{ZO5VYGJMgeZUiOkMgOkjch 7>19:<; "Gﬃ¤«KﬃjÈ`ij~hHOkFf1KﬃU "`W[hf{ZO^_GcGJUiOzKﬃjÈjZOkIcKhH`aGJj
* 13G¤#"3¢
£Âj~hHOkFfJKUW[KFHOUaOY¤hHsGJe_Okj Kﬃj_y¦FH`aIJ{~hHsuVYUiG[Oy


d!K1[[ChLKhHOy¦`ij§e_G1`ij~h uP 1hf{Z`W[`W[
Opj_VYG~y3OyK1[ 1H"
	  
!; $ Ê¢
>ZGJUaUiGl`ij7Iﬁe¿G1`ij~h Â nhH{ZO1KﬃUaXZO 
>;°`W[hf{ZOjZOk JKUiXZO <.
 * 
>;°l{ZOkj¦`ah`W[
e7FHO[COkj3hpdcGJFl`ih[!eZFHOp3`aGJX_[BJKUiXZO Ó`Â¢ÃOc¢id " G1hH{ZOkFfl`W[COcd3l{Z`¡V|{5`W[!Opj_VYG~y3OygKJ[/¤GJUaUiGr[ 1
 
!; 	 <.
  
!; -?.  
2 ;3 "3¢


\ôÓï÷Cø iõDøþxó~õ'öºñkô÷Cø 	Dð(ºófü
 	
Cü
  	
üLðLñ1ß
ﬀ  	
Cð|ñrð(ºóõ  J÷÷Cñﬂ	pöºóÂð($D÷Hßcü( ûô ;÷ ÓïõDóÓ÷
  	
ðLó\ð/óôÂðLñ1ßð|øuß iõDø;ø÷fð|óõDñﬃó $Dö
	Y÷Cñröºñó÷+ôöºõDñ
	)>)

îïöºóﬀöºó÷CóóÓ÷Cñkôö®ð(
ºùn÷Yûö
	Dð(º÷CñkôôõôÓï÷Aþð-ÂøÓõ(ÂõDñﬃóôøÓû Âôõ(ﬀ# ! $ &%Cð'
 ÷Hß
@ﬂ/-<ﬂ<ﬀ
ü
ïöïöºóBðrþx÷CþrõYøù Â÷
_õDûﬃôûôÓôöºñ$ôïﬃ÷ ð|ô÷CóÓô 	Dð(ºû÷!õ(ﬁïﬃ÷Cñôï÷+õDñ1ßköºôÓö õYñ

öºó ø÷ó÷Cñkô
ðLñ1ßôøÓû÷-)3îï÷¬ßzöﬃﬂc÷CøÓ÷Cñ Â÷xö óôÓï1ðLôBöºôõDûô ûôó/ôï÷lñ÷  	Dð'ºû÷Bõ(ï÷ñ:öºôöºó ﬃø÷CóÓ÷Cñkô Zöºñnôïﬃ÷
ö ñkôÓ÷Cø	Dð'¡üköºô;öºóôï÷ øÓ÷	kö õYûó 	Dð(ºû÷ôÓï1ðLôöºó;õDûô ûô)
6  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
>`iI1XZFHOQ01¯v!{ZOnhH`iMgOx`aj3hfOkFH1KﬃU¯eZFHG1IJFKﬃMNMNOzyl`ihf{¼hf{ZOnIJFKﬃeZ{Z`¡VkKﬃU`aj3hfOkF¤uK1VYOc¢
   
 
 

	






@	 <
   	

?/21
   
@-<46ﬂ/
   	
>`aIJXZFfO 	 1_t e_Gc[H[C`i^ZUaOnhHFLK1VYOnGﬃ¤AKhf`iMNOr`ij~hHOpFH1KﬃU Kﬃj_y`ihL[!^_G1XZj_y3`ajZINOkcOkj~hL[D¢
v!{ZOlj7Ok©1KﬃUaXZOlKUihHOpFHj_KhHO[Khhf{ZOlG~VkVYX7FHFHOpj_VYO[Gﬃ¤_^_G1XZj_y3`ajZInOkcOkj~hL[KJ[ﬀy3OY»_jZOzy
`aje¿G1`ij~h Ó  1  .
  
!; 	 
 *<13
7!;!1/,).=" -/.   
2 ;3  1: .* "~¢
v!{ZOÈFHOz[hHFf`WVYhf`iG1j_[¤GJFﬁK¦[C`iIJjKﬃU  1  (* "¦Kﬃj_y  12>3 "©G¤5e¿G1`ij~h  	 KﬃFfO
FfO[e_OVDhH`icOpUi]Okj_VDG~y3OyKJ[@1< 
 .* "Kﬃj_y 
 .* * 13 " `Â¢ O¢id) (* 7>19/: ;=" L¢
vG[CXZMNMKFH`akOcdDK«UaOY¤hHsuVYUaGc[Ozy;dYFf`iIJ{~hHsGJe_Okj7Oy`aj3hfOkFH1KﬃU" ¯dkl`ihH{nG1e¿OpjZ`ijZIrOkcOkj~h
gKﬃj_y°VYUiG[`ij7IOkcOkj~h jZGJhfOy 1
"  	   
`¡[Okj_VYG~y3OzyK1[![{7Gﬃljg`ij»_IZ¢~ZdcGJ^ZhKﬃ`ajZOyl`ihH{ghH{ZOrIJFKﬃeZ{Z`¡VkKﬃU_`aj3hfOkF¤uK1VYOlGﬃ¤\hf{ZOZ
ﬀÉﬀOkj~3`aFHGJj7MNOkj~h 4 	7Âd~Kj_yNl{ZOkFHOQ^¿GÄ~O[!VDGJFHFfO[e_G1j_yNhHGUaOkcOkU¡[ G¤ﬀVYGJMge¿G[`ahH`iG1j¢
v!{7O^_GJX7j_yZ[ 1:<.* "Kﬃj_y 7>;!1/,).="KﬃFfOy3OY»jZOyﬁFHO[Ce¿OzVYhH`acOkUi]^~]  12>3 "Kj_y
 (* "~¢5v!{ZOhHFKJVYOQ[{7Gﬃlj`ajhf{ZOnVL{ZFHG1jZGJI1FLKﬃM `ij5»_IZ¢ 	>¤GJF¬KﬃjN`aj3hfOkFH1KU¿`ajZ`ihf`WKUiUi]
1 M5/132>Nl`aUiUiX[hHFKﬃhfO[`ij5e_KFHhH`¡VYXZU¡KﬃFBhH{_Kh!l{ZOpj Kj_y G~VkVYX7F![C`iM5XZUihKﬃjZOpGJX_[CUi]cdeZFH`aGJs
Ff`ihC]ﬁ`W[I1`icOkjÈhHGÈVL{_Kﬃj7IJ`ij7IhH{7ON[ChLKﬃhfOc¢trUW[G7dl{ZOkj$,./ / 1 2>NJdFfOVYOk`a3`ajZI ﬁ{_KJ[njZG
OD­;OzVYhkd~Kﬃjy FfOVY`aeZFHG~VkKUiUa]l{ZOkj 1 M/132>NrKﬃjy FfOVYOk`a3`ajZI ¿¢~£Âh!^_Ok{KzcOz[/Ui`aÆcOlhH{ZOQhAGJs
[ChLKhHOnKXZhHG1MKﬃhfGJj5`iUiUaX_[hfFLKhHOy`ij»_IZ¢  3¢~v!{ZO`aj3hfOkFH1KUZeZFHG~VDO[H[BFHOVYG1IJjZ`akO[B[OpFH`iOz[ G¤
G~VpVYXZFHFfOkj_VYOz[>G¤lhf{ZO`aj3hfOkFH1KUBy3OY»_j7Oy ^~]G~VpVYXZFHFfOkj_VYOz[>G¤l`ahL[^_GJXZj_y~`ijZI°OkcOkj~hL[ 
^_OkIJ`ajAKﬃj_y  ÓOpj_y L¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 p
,./ 1 M
_d
¿d 


>`iI1XZFHO   1¯v!{ZOnhH`iMgOx`aj3hfOkFH1KﬃU KJ[rKhCAGJsu[hLKhHO:KﬃX7hHGJM KﬃhHG1j¢
TBG1{ZOkFHOpj3hfUi]l`ahH{hf{ZOl^_GcGJUiOzKﬃjNOkjVYG~y3`ij7IG¤1 M/132>NlKj_y , ./ /132>N1dJhH{7OlXZjZ`iG1jG¤
`aj3hfOkFH1KUW[ "'2>*(
1* "  VkKj^_O5VYG~y3OzyKJ[rhH{ZOn^_GcGJUaOKﬃjy3`W[WoCXZj_VYhf`iG1j " 1 " ~d
`aj3hfOkFL[COVYhf`iGJj " (*>3 . "  KJ[nhH{ZO VYGJjJoCX7j_VYhH`aGJj " 
*- " ~¢ﬀv!{Z`W[n^ZFH`ajZIc[¤GJFfs
¬KﬃFy¼hH{7ObcXZO[ChH`aGJjGﬃ¤Bhf{ZO:VYUiG~VLÆ7[/Gﬃ¤ `ij~hHOkFfJKUW[Dd3`ije_KFHhf`WVYXZU¡KﬃFll`ahH{FfOkIcKFLyNhHG5hH{7O
VDGJj_[ChHFLK`ij~hL[`iMge¿G[Oy^~]¤XZj_VYhf`iGJjKﬃU_GJe_OkFKﬃhH`aGJj_[B`ij°Z Â[OpO[COVYhH`aGJjg3¢a L¢~t[
K°ZÉﬀeZFfG~VYO[f[Yd;hf{ZO`aj3hfOkFH1KﬃU{KJ[xjZG5¤XZUiUa]y~OY»_jZOy°VYUiG~VLÆ 1ZhH{ZOn¤uKJVYhrhH{_Kh`ihr`W[
y~OY»_jZOy -?.  
2 ;3`ahL[leZFHOp3`aGJX_[!1KﬃUaXZOM KﬃÆcO[BhH{_Khxhf{ZOG1jZUi]°VYG1j_[hfFLKﬃ`aj3hl`¡[«hf{_Kﬃhr`ih
^_OnKhlUiOK1[h¬KJ[/¤FHOzbÊXZOpj3hAKJ[  * 13  7>;!1,
. " -/.  
2<;3  1:<.* "3¢~v!{ZO:VYUaG~V|Æ7[
KFHOn^_Ok`ij7IFfO[G1UicOy^~]5hH{ZO:VYG1MNeZ`iUaOkFB`Â¢ÃOc¢idchH{7OVDUiG~VLÆZ[lKhll{Z`WVL{hH{ZO1KUiXZO[lGﬃ¤ﬀhH{7O
`aj3hfOkFH1KUW[M5X_[h\^_OrVYGJMgeZXZhHOzy`W[\hH{ZOrXZeZe_OkF^_G1XZj_yG¤\KﬃUaUZhH{7OrVYUiG~VLÆZ[ﬀKﬃhl{Z`¡V|{`ah`W[
j7OkOy3Oy`Â¢ÃOc¢id1hH{ZOnVDUiG~VLÆZ[Gﬃ¤\hf{ZOOkÄ~eZFfO[H[C`iGJj[ `ajNl{Z`¡V|{5`ihA`W[`ij~cGJUacOy;¢1v!{ZOnVkKUWVYXZU¡Kﬃs
hf`iG1j¼G¤hf{Z`W[!X7eZe_OkFHs^_GJXZj_y`W[lK[Ce¿OzVY`WKUhHFHOzKﬃhHMgOkj3hBl{Z`¡V|{ y3`W[ChH`ij7IJXZ`¡[{ZO[!`aj3hfOkFH1KUW[
¤FfGJM FHOkI1XZUWKFr[`aIJj_KUW[ 1~`ih¬KﬃFHI1XZO[l`ij¤uKkcG1XZF!G¤hf{ZOnVYG1j_[hf`ihHX7hH`iG1jGﬃ¤ K[e_OVY`®»¯V«hC]~e_O
¤G1Fl`ij~hHOkFf1KﬃUW[D¢

ﬁ
 ﬁ  ' '   "
+    "  *). .   ﬀﬂﬁ
v!{7OOkj_VDG~y3`ijZI5Gﬃ¤ hLKJ[CÆZ[r`ijÈZVkKj^_OVYG1j_[`¡y3OkFfOyKﬃhQy3`ª­¯OkFfOkj3hlUaOkcOkU¡[YdÊ¤FfGJM
hf{ZOUaG!O[ChnKﬃj_yMgGc[hrIJOpjZOkFLKUÂd_hHGK5{Z`iI1{ZOkFHsUiOpcOkU\Kﬃj_yUaO[H[QVYGc[ChHUi]G1jZOc¢£Âhr{_KJ[hHG
VDGJMNeZUa]l`ihf{¼e_G1`ij~hL[   ¬Kﬃjy  	 AGﬃ¤A[COVYhf`iGJj P3¢º~¢
ﬂ ﬂ 
ﬃ $ﬃWﬃ

Ì \ÐcÌ3pkÌ3 .ÓÌ

Ì .
tlhBhH{ZOrUiOpcOkUZGﬃ¤\hf{ZOl»_cOx`aj_[hfFHX_VDhH`iG1j_[/G¤\hH{ZO:ZÆcOpFHjZOkUudJhH{7OxOkjVYG~y3`ij7IGﬃ­¯OkF[
I1OkjZOkFKﬃUa`ihC]cdk^_Ok`ij7InKﬃeZe7Ui`WVpKﬃ^ZUaO!hHG>Kﬃj~]NZeZFfG~VYO[f[Y¢ctxj5K1y31Kﬃj~hLKIJOr`W[hf{_Kﬃhhf{Z`W[
`¡[;eZFHOzVY`W[COkUi]rhH{ZOAUiOkcOpUJKhl{Z`¡V|{nhH{7O/FfOks`ijZ`ahH`WKUi`aKﬃhf`iGJjQGﬃ¤¯[ChLKﬃhfO!1KﬃFf`WK^ZUiO[ÓG1Fy~OkUWKk]7[ 
{KJ[¼hfG¦^¿OÈe_OkF¤G1FHMNOzy;¢!trUW[G7d!hH{7`W[N`W[NhH{7O
UaOkcOkUll{ZOkFfO
hf{ZOVYGJMNe7`iUiOpFMKﬃj_KIJO[
KUiUhf{ZOgy3Oke_Okj_y3Opj_VY`iOz[Yd;G1eZhH`aMN`iKhH`aGJj_[Dd¿OkhVN¢i¢a¢t e_Gc[H[C`i^ZUaONy~FLKkl^_KJVLÆﬁ`W[hf{_KﬃhnhH{7O
P1  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
    1* "   .
>7 "

	 8ﬃ   

	 8ﬃ  (* "> 

	  
 .* 

	
  (+* " 
<.*
  (* "

	   -/.   
2 ;3 %

	   (* " -?.  
2 ;3  % (+* "
             1* "     .
!7 "
    1* "    .
!7 " 

	  $  (+*(+3 (&

	   (+* " $   

 	
(+*(+3 (&  (& 
 .* 1:<.* "
-/.   
2<;3   (* "


	 


%$% (*4(3 (&

<.* .+* .*!3   (* "

vK^ZUiO5:1_E Ff`iMN`ahH`acO[sUiODcOYU7Okj_VYG~y3`ajZIc[lGﬃ¤ﬀ1*gKﬃj_y .
!7;¢
Opj_VYG~y3`ajZI`¡[>e_OkFC¤GJFfMNOyﬁGJj©hf{ZOOpÄ3e_Kj_y3Oy¤GJFfM G¤rhH{ZO5eZFfG~VYO[H[n`ij_[ChLKj_VYO[DdKj_y
VpKﬃj`ij~hHFfG~y3X_VYOnFHOzy3XZj_yZKj_VY]N`aj°[`iI1j_KﬃU¡[¬»UihHOpFH`ij7IZ¢
  ﬁcÐÑﬃﬁ!

qj_VYG~y~`ijZI[¤GJF 1*¦Kj_y .
!7¦KﬃFfOﬁeZFHG1e¿G[Oy `ij¨hLK^ZUiOJ¢c`iMNe7Ui`is
»¿VkKﬃhf`iGJj[xGﬃ¤¬hH{Z`¡[«OkjVYG~y3`ij7IKFHOe_Gc[f[`a^ZUiOOc¢ÃIZ¢ad   (+* " -/.   
2<;3 

(* "`W[
OzbÊXZ`a1KﬃUiOpj3h¯hHG   -?.  
2 ;3

=(* "~dk`ijnhHOpFHM[_Gﬃ¤¯[C`iIJjKﬃUW[DdkOkcOkjn`ª¤7hH{7O/OpÄ3OVDXZhLK^ZUiO
VDG~y3OeZFfG~y3X_VYOzy¼^~]NhH{ZOgZNVDGJMNeZ`aUiOkFBMKÆcO[!K5y3`®­;OpFHOkj_VDO^_OkhCAOkOkjN»_UihfOkFH`ajZI
^_OY¤G1FHOnGJFQKz¤hfOkFrVYG1MNeZXZhf`ijZI:hH{ZOn1KﬃUaXZOnGﬃ¤AKjOkÄ~eZFHOz[H[`aGJj¢
 \ $ .Ì

£+j~hHOpFH1KﬃU¡[KJ[y~OY»_jZOy©`aj¦[OVDhH`iG1j¨3¢ºPﬁKFHOe_KFHhH`¡VYXZU¡KﬃFVpKJ[Oz[Gﬃ¤QeZFHG1s
VDO[H[CO[ 1 " 	    @{_K1[ `ajZeZXZh[ ¨Kﬃj_y_dlKj_y UiG1IJ`¡VkKﬃUG1XZhHe7XZh'"~¢ ?xOkjVYOcdAKﬃj
`aj3hfOkFH1KU!VpKﬃj¦^_OKJ[f[G~VY`¡KﬃhHOzy l`ahH{¦KjZGJhf{ZOkF`aj3hfOkFH1KﬃUB`aj3hfGﬁKhLK1[Æ¯¢£Âj©hKﬃ^ZUaOP¼AO
I1`icOBhH{7O!Okj_VDG~y3`ijZI[Gﬃ¤A" 1*rKﬃj_y " .
>7~¢v!{ZO¬VYG~y3OleZFfGJe_Gc[COy`aj[COVYhH`aGJjS3¢ºP
¤G1Fn`ij~hHOkFfJKU$" 	     N`W[nKFHFLKjZIJOzy `aj
G1FLy3OkFnhfGy~`W[H[CG~VY`WKhHO5hH{ZOgVYG1MNeZXZhKﬃhH`aGJj
G¤rhH{ZOgjZOk 1KﬃUaXZONGﬃ¤rhf{ZON`aj3hfOkFH1KﬃU"3d;¤FfGJM hH{ZONMgOkMNGJFf`ipKﬃhf`iGJjﬁG¤r`ih[eZFfOk3`aGJX_[
1KUiXZOn`ij
#
"
v!{ZO°e_KﬃFfhL[G¤:hH{ZOVYG~y3Ohf{_Kﬃh KﬃFHOKJyZy~Oy§hHGÈhH{Z`¡[[Ce_OVY`ª»¿VkKﬃhf`iGJj¨`ij¨GJFLy~OkFNhHG
hfFLKj_[+¤G1FHM `ihl`aj3hfG " 1*SKﬃj_y " .
>7KFHO¤FLKMNOy`aj¼^_GÄ~O[Y¢
xG1hHOhf{_Kﬃhlhf{ZO (* »UihHOpFH`ij7I`ijghH{ZO "Ua`ijZOQVYGJX7UWyN^_Ox¤uKJVYhfGJFf`ikOygKJ[l`ih!`¡[/`aj
hf{ZO  "lUi`ajZOcdkl{Z`¡V|{:`W[G1jZOlGﬃ¤¯hH{7Ol[`aMNeZUa`ª»¯VkKhH`aGJj_[KeZeZUi`¡VkKﬃ^7UiOBhHGhf{ZOrVYG~y3OlG1^ZhLK`ijZOzy
¤FfGJM KeZeZUa]3`ajZI5[HVL{ZOkMNOz[ `ajhLKﬃ^7UiO5J¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 P~
>\`iIJX7FHO 	21 >`aUihfOkFH`ajZIn`ijZeZX7hKj_yNGJXZhfeZXZhrGﬃ¤  1* " 13OkÄ7KﬃMNe7UiOrGﬃ¤AKj`ij~hHOpFH1KﬃUu¢
ﬂ ﬂ   
7ﬀ% \ÐcÌ3k .Ì

Ì .
  ﬁcÐÑﬃﬁ! 1*

tlhhH{_KhUaOkcOkUudÉhf{ZOOkj_VYG~y~`ijZIÈGﬃ¤1*VYGJj_[C`W[ChL[`ij©»_UihfOkFH`ajZIﬁhH{7O
`ajZeZXZh[Kﬃj_y GJXZhfeZXZh[¼Gﬃ¤ShH{ZOÈeZFfG~VYO[H[N`aj hH{ZOÈ`ij~hHOkFf1KﬃUÂ¢Av!{ZOKJy31Kj3hKﬃIJOGﬃ¤hf{Z`W[
{7`iIJ{7O[hAUiOkcOkU7`W[/hf{_KﬃhA`ih¬KzcG1`WyZ[Ay3XZeZUa`WVkKhH`ajZI»_UihfOkFH`ajZIc[Ay3Glj¼hfGhf{ZOUiGAO[hBUiOpcOkUW[Dd
K1[«`aUiX_[ChHFKﬃhHOzy `ajN»_IZ¢ 	¢
>ZGJFQOkÄZKMNeZUaOcdchH{ZO:`ij~hHOkFfJKU "    	   1*`¡[«Opj_VYG~y3Oy^~]N»_UihfOkFH`ajZI
`ajZeZXZh5OkcOkj~hL[ `Â¢ÃOc¢id\^¿G1XZj_y3`ajZI©OkcOpj3h[ n`ij[`Wy~O`ij~hHOpFH1KﬃU ~dBKﬃj_y§^~]©»_UihfOkFH`ajZIﬁhH{7O
G1XZhHe7XZh `Â¢ÃOc¢idchH{7O1KUiXZOnGﬃ¤ﬀhH{7O`aj3hfOkFH1KU AKJ[/¤G1UiUaGﬃr[@1
"   
	  (+*  (+*  (+*>5
v!{7`W[`W[ObcXZ`i1KUiOkj~hhHGÈhH{ZO°VYG~y~`ijZI©e7FHGJe_G[Oy§`aj@hKﬃ^ZUaOﬁP 1GJjZUa]cdhH{ZO»_UihfOkFH`ajZIﬁ`W[
M KJy3OQKﬃhlhf{ZO`ij~hHOpF¤uKJVDOxG¤hf{ZOeZFfG~VYO[H[!l`ahH{Nhf{ZOOkÄ~hHOpFHj_KU;!G1FHU¡y;d~KJ[/»_I7¢ 	:[{ZGr[Yd
`aj_[hfOKJyNG¤BhH{ZOneZFf`iMN`ahH`acO!eZFfG~VYO[H[CO[lUiOkcOkUu¢
>`aUihfOkFH`ajZIN^_GJhf{
`ajZeZXZh[Kj_yﬁGJXZhfeZXZhL[n`W[MNG1hH`i1KhHOy^3]°hH{ZO5OkÄ~`W[hfOkj_VYO:Gﬃ¤¬eZFHG1s
VDO[H[CO[l{ZGc[CO°VYUiG~VLÆ
`¡[y3OkhfOkFHMN`ajZOy^~]¦VYG1j_[hfFLKﬃ`aj3h[`iMNe_G[Oy
^~]ÈhH{ZOk`aFVYG1j3hfOkÄ~hk¢
v!{7`W[VkKj§`iMgeZUi]ﬁhf{ZONe_Gc[f[`i^7`iUi`ahC]©Gﬃ¤>[hKﬃhHO°GJF1KﬃUaXZO°V|{KﬃjZI1O[`aj¦hH{ZO°Kﬃ^[Okj_VDO¼G¤
`ajZeZXZh[Y¢?xOkj_VYOdÊ`ajGJFLy~OkFlhHG5KkcGJ`¡yhH{KﬃhkdZl{7OkjhH{ZO:VYUaG~V|Æ`¡[ly3OY»_jZOzyg¤FfGJM hH{_KhxG¤
hf{ZOnGJXZhfeZXZh[Yd_hH{ZG[OnMX[h!^_O»_UahHOkFfOyNhHG^_OeZFfO[Opj3hAGJjZUa] 1 M5/132>NQhH{ZOn`aj3hfOkFH1KﬃUu¢
  ﬁcÐÑﬃﬁ! .
>7

TBG1j_VYOkFfjZ`ij7Ihf{ZOOkjVYG~y3`ij7INGﬃ¤#.
>7NKhhH{7`W[lUiOkcOkUud3hf{ZOFfOk`ijZ`as
hf`WKUi`izKﬃhH`aGJj5jZOkOy7[/hHG:^_OeZFHG1e_KﬃIKﬃhfOyKﬃh!UaG!OkFBUiOpcOkUW[@1cKﬃUaU;[ChLKhHO1KﬃFf`WK^ZUiO[BMX[hB^_O
e7FHG3`¡y3Oyﬁl`ihf{©KFHO[COkh:[`iI1j_KﬃUud\y3OY»_jZOzy `aj
hfOkFHM[rGﬃ¤QKﬃUaUBhH{ZO5FHO[COkh:[`aIJj_KUW[KUiG1jZI
hf{ZOn{Z`iOpFLKﬃFV|{7`WVkKU;[ChHFfX_VYhHX7FHOc¢
P1P  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
  	

 
 	
	

ﬁﬀ
 ﬂ

!ﬃ
! "

 # "
$
ﬁﬀ
 ﬂ

!ﬃ
! "

 # "
$
%
'&(*)!ﬃ
 "

%
'&()
ﬃ
 "

,+
 ﬂ
-ﬀ
 .%
'&()
ﬃ0/
+
 # "

1+
 2
3ﬀ
 .%
4&)!5ﬃ0/
+
 6 "


/
+
 
-+
  "
$
 57 "

"
ﬃ
 8

/
+
 
+

 
 589
  / 
 
%
'&(*)!ﬃ
+
 :"

 

/
+
 

/
+
 
+
7; <"

"
ﬃ
 58 
9
/  4=!6ﬃ
-+
 :"

 

  >
/
+
 

 5?
/
+
 

 

 
v\Kﬃ^ZUaO:P 1_qj_VYG~y3`ajZIc[rGﬃ¤ﬀ" 1*SKﬃj_y@" .
>73¢
>ZGJFAOkÄ7KﬃMNeZUaOl`ij5hH{ZOQeZFHG~VYOz[H[    	  N 6@!A 
#
 	  $  cd)5{_KJ[!hf{ZOx1Ks
UaXZONG¤nOkÄ~eZFHO[f[`aGJj N 6@!AcdBKﬃjy
#
©{_K1[hH{ZO1KﬃUaXZO°Kﬃhhf{ZOeZFHOk~`iG1X_[`ij[hLKj3h:Gﬃ¤ ¯¢
Ç {7OkjFfOksÓ`ajZ`ihf`WKUi`ip`ijZI:hH{ZOS[hLKhHO:JKFH`¡Kﬃ^ZUaOcd¿hf{ZO1KUiXZOnhHGg^¿O:`ijZe7XZhx`ajhf{ZOy3OpUWKk]N`W[
j7GJhhf{ZOVYX7FHFHOpj3hr1KﬃUiX7OGﬃ¤ Ó`Â¢ÃOc¢id~Gﬃ¤#N 6@!A Ld_^ZXZh`ahL[x`ajZ`ihf`WKUJKUiXZO&'&7¢¯v!{_Kﬃh`¡[xhHG
[fKk]cd;hH{7OJKUiXZOG¤
#
M5X_[hr^_OhH{ZOe7FHOk~`iG1X_[x1KﬃUaXZOG¤ ;d;OpÄZVYOpeZhxl{7Okj  .,
.3N`W[
e7FHO[COkj3h13hf{ZOkj`ihlM5X_[hA^_O (&7¢Z£ÂjÈZÉﬀ_d3hH{7`W[!`W[!lFf`ihfhHOkj 1
#
  	 
 '& 
 .* <.,
.3 '-/.   
2 ;3 5
v!{Z`¡[[`aIJj_KU{_K1[KgVYUiG~VLÆMNGJFfO>¤FfObcXZOkj~hxhf{_Kﬃjﬁhf{_KﬃhG¤$`ij°`ih[xGJFf`iIJ`aj_KﬃU y3OY»_s
j7`ihH`aGJj¢7v!{ZOkFfOY¤GJFfOhf{Z`W[!1KUiXZOcd_Kk¤hHOkFl{Kz~`ij7I^¿OpOkj°y3OkUWKk]cOy¯dÊM5X_[ChlKﬃU¡[G5^_O>»UihHOpFHOy
`ajGJFLy~OkFlhHG5OkÄ7KJVYhfUi]5{_KkcOhH{ZO:VYUaG~V|ÆgGﬃ¤AN`Â¢ÃOc¢id/.+*<.*>3 ¯¢
?xOpj_VYOcd7Ky3OkUWKk]Ne7FHG~VYO[f[«l`ahH{°K  ./,).3gVkKj¼^_OSVYG~y3OyKJ[!¤GJUaUiGr[ 1
   	  N 6@!A

#
  	   '& 
<.* <.,).3  -?.  
2 ;3 

#
 	  
#
  $   
 .*
 .+*<.*>3  
 
l{7OkFHO
#
 (*4(3 (&Z¢
v!{Z`¡[FHO[COkhHhf`ijZIQ[HVL{ZOkMNOAVkKj^_OrKeZeZUi`aOyhHGnhf{ZOlOkj_VYG~y~`ijZInGﬃ¤H.
>7¯dﬃl`ahH{  ./,).3
^_Ok`ajZI 1: .* "l`u¢ Oc¢ad  12!3 "~¢£Âh\VkKﬃj5KUW[CG[COkFHcO¤GJF\hH{7O!Okj_VDG~y3`ijZIQGﬃ¤_hf{ZO!FfO[hKﬃFHhf`ijZI
G1jOK1V|{nG~VkVDXZFHFfOkj_VYOG¤_hH{7O/^_OkI1`ijZj7`ijZIrOkcOkj~h_eZFHO[COkj~hHOy`ij:[COVYhH`aGJj:P3¢ÃZ¢ 3dY¤GJF\l{Z`¡V|{
 .,
.3`W[ _¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 P1
 
 ¼°ﬁÈ	ﬁ /ﬂ  :	
rGﬃ hH{Kﬃh5hLKJ[CÆZ[5KﬃFfOﬁy3OD»_jZOy©^~]©hH{ZOKJ[f[G~VY`¡KﬃhH`aGJj¨Gﬃ¤:KﬁeZFHG~VDO[H[l`ihf{ Kﬃj¨`ij~hHOkFfs
1KUÂdZ!O:lKj3hrhHG5eZFHG~VDOkOy¼hfGlKﬃFyZ[r[ObcXZOkj_VD`ijZIhf{ZOkMﬁ¢7txj`aj3hfOkFHMNOzy3`WKFH]5[hKﬃI1O`W[
hfG°VYGJj_[C`Wy3OpFhH{ZO5[CObcXZOkj_VY`ajZI5Gﬃ¤lhf`iMNOn`aj3hfOkFH1KﬃU¡[Y¢¯qBKJVL{ﬁhH`iMgO`aj3hfOkFH1KU{ZG1UWyZ[n[CGJMNO
[ChLKhHO`ij~¤GJFHM KﬃhH`aGJjd_Kj_yOkcOkj~hL[rVkKX_[O:hHFLKj_[`ahH`aGJj_[x^_OkhCAOkOkjhf{ZO[CO5[hLKhHO[D¢ ?rOkj_VYO
G1jZOﬁlKk]¨hHG¦[Ce¿OzVY`ª¤]¨K©[CObÊX7Okj_VY`ajZI©`W[hHG¦I1`icOhH{ZOÈVDGJFHFfO[e_G1j_y3`ij7I§KXZhHG1MKﬃhfGJjd
G1FKﬁeZUWK1VYOkshHFLKj_[`ahH`aGJj [C]Z[ChHOkM l{ZOpFHOﬁKÈhHFLKj_[`ahH`aGJj VpKﬃj UiOzKJy@hfG©[COkcOkFKﬃUleZU¡KJVYO[
[C`iM5XZUihKﬃjZOpGJX_[CUi]c¢
v!{ZOÈZﬀUWKﬃj7IJX_KIJO`¡[OkcOpj3hfsÓ^_K1[Oy¯dÉ{7Okj_VYONFfOkUWKhH`aGJj_[n^¿OphAOkOkj©`aj3hfOkFH1KUW[
l`aUiUc^_OlVDGJj_[ChHFHXVYhHOynGJj:hH{ZOk`aF^_G1XZj_y3`ajZIOkcOkj~hL[D¢kv!{ZOz[O!OpcOkj3h[¿»_FHOAhH{ZOBhfFLKﬃj[`ihf`iG1j_[
^_OkhCAOkOkj°[hKﬃhHOz[«G1FeZUWK1VYO[ ZhH{ZOkFfOnOkÄ3`¡[hlMNOphH{ZG~yZ[lhHGgVYG1j_[hfFLKﬃ`ajhf{ZOkM `ijÈZ_d
[CGhf{_KﬃhAhH{ZOrFHO[CXZUihf`ijZIn`aj3hfOkFH1KﬃU¡[cOkFH`®¤][G1MNOrVYG1j_[hfFLKﬃ`aj3h[Yd7[X_VL{NK1[/^_Ok`ajZIy3`¡[½oCG1`ij~hkd
G1Fx`aj[hfFH`¡VYhr[ObcXZOkjVYOc¢
ÇÈO»FL[hSy3O[fVYFH`a^¿O{7Gﬃ KhHFKﬃj_[C`ihH`aGJjÈ^_OkhC!OkOkjÈhC!GeZU¡KJVYO[nVkKj
^_O[Ce_OVY`ª»Oy;d
Kj_y¼hf{ZOkjN{7Gﬃ e_KﬃFKﬃUiUaOkUi`¡[M VkKﬃjG~VkVDXZFl^_OkhC!OkOkjgeZUWK1VYO[Yd~{ZOkj_VDOOpj_Kﬃ^ZUa`ijZI:hH{ZO:[Ce¿Ops
VD`ª»¯VkKhH`aGJjGﬃ¤ eZUWK1VYOkshHFKﬃj_[C`ihH`aGJj5[C]Z[ChHOkM[D¢JtQ[ eKﬃFHhf`WVYX7UWKﬃF VkKJ[CO[Gﬃ¤¯hH{Z`¡[YdJAOxl`aUiU~hH{ZOpj
y~O[HVYFf`i^_On1KﬃFH`aGJX_[!eKﬃhHhfOkFHj[¬¤G1Fxhf{ZO:[ObcXZOkj_VD`ijZI:Gﬃ¤BhC!G`aj3hfOkFH1KUW[Y¢
 ﬁﬃﬀ  %* ' # #*  .  "   '
 "ﬂ 
.
trXZhHG1MKﬃhKKj_yNeZUWK1VYOkshHFKﬃj_[C`ihH`aGJjg[]7[hfOkM[BKﬃFfOl`Wy3OpUi][CeZFHOzKJy¤GJFfMKﬃUa`W[M [ ¤G1F!hH{7O
[Ce_OVY`ª»¿VkKﬃhf`iGJjﬁG¤¬y3]3jKﬃMN`¡VkKﬃU^_Ok{_Kk~`iG1FL[Y¢ t[«MgG~y3OkUW[Dd¿hf{ZOk]XZj_y~OkFHUa`iOM Kﬃj~]NGJhf{ZOkFkd
{7`iIJ{7OkFHsUiOkcOpUÉ¤G1FHMKUi`W[CMﬁdZ`ijVYUiX_y~`ijZINhf{ZOg[]~j_V|{7FHGJj7GJX_[nUWKﬃj7IJX_KIJO[Ua`iÆcO ¿_¢
trUW[G°Zg[XZeZe_G1FHhL[hf{ZO[Ce¿OzVY`ª»¯VpKﬃhH`aGJj°Gﬃ¤¬KﬃXZhfGJMKhLK~¢¿Ç {_Kh!O:eZFHOz[Okj~hl{ZOkFfO
`¡[G1jZOlKk]
G¤reZFHG1IJFKﬃMNMN`ajZIhH{ZOpM X_[C`ijZIﬁhf`iMNO`aj3hfOkFH1KUW[Y¢ ?xGAOkcOkFkd¯`ihj7Ok`ihf{ZOkF
MgOKﬃj_[\hH{_Kh!hH{7`W[`W[hH{7Ol^¿Oz[h!G1FBGJjZUa]lKk]hHG:eZFHG1IJFLKM KXZhHG1MKﬃhK`ij°ZÉﬀ_dﬃjZG1F
hf{_KﬃhSy3]~j_KﬃMN`¡VkKﬃU\^_Ok{_Kk~`iGJF[n[{ZG1XZUWy
^_ONe7FHGJI1FLKMNMNOy`ijÈhHOkFfM[xGﬃ¤«KﬃXZhfGJMKhLK~dK1[
y~`W[HVDX_[H[COyN`ij°[OVDhH`iG1jZ¢ºP~¢
£ÂjhH{ZO:[C`iMNeZUaO[hAVkK1[Ocd_KhfFLKj_[`ahH`iG1j¼¤FfGJM [ChLKﬃhfO %hfG5[hKﬃhHO  GJj°hH{ZOQG~VkVYXZFfs
FfOkj_VYOQGﬃ¤AKjOkcOkj~h ¿d_K1[«`aUiUaX_[hfFLKﬃhfOy`aj »IZ¢#63d_VpKﬃj^_O:VYG~y3OzyKJ[!¤GJUaUiGr[ 1
  	      	   (+* %  
t[f[G~VY`¡Kﬃhf`ijZI5Kj¼`aj_[hKﬃj~hLKjZOkGJX[xK1VYhH`aGJjhHG5KhfFLKﬃj[`ihf`iG1jdZK1[!`W[!X_[CX_KﬃUaUi]gy3GJjZOn`aj
KXZhHG1MKﬃhK3dﬀVkKﬃj©^_Oy~GJjZON{7OkFHO5^3]VYG1j_y3`ihf`iG1jZ`ijZI°hH{ZOgKJVDhH`iG1j©^~]
hf{ZONeZFfO[OkjVYOG¤
hf{ZOnhHFKﬃj_[C`ihH`aGJjOkcOkj~hk¢ >ZGJFrOkÄ7KﬃMNe7UiOcdJOpMN`ihfhH`ij7IOpcOkj3h  GJjhf{ZOnhHFLKj_[`ahH`aGJj°VkKﬃj°^_O
P  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
  
 	 
>\`iIJX7FHO-6 1;t hfFLKj_[`ahH`iG1j^_OkhC!OpOkjNhC!G5[ChLKﬃhfO[Y¢
)2)) )2))
))2) ))2)

	


 
 

>\`iIJX7FHOn 1;t e7UWKJVDOl`ahH{`ijVYGJMN`ajZIKj_y¼G1XZhHI1GJ`ajZIhfFLKj_[`ahH`iG1j_[Y¢
y~GJjZOn`ij°Kj3]hH{7Ohf{ZFHOpOx¤GJUaUiGl`ijZI¬Kk]Z[@1
  	 
<.*  (* %cdZGJF 
 .* 7!;>1,). %cd3G1F 
<.* 1:<.* !5
£Âj Kﬃj KﬃX7hHGJM KﬃhHG1jdlhH{ZOÈVDGJj~hHFHG1Un[hKﬃhfO
`¡[UiG~VkKhHOy `ij G1jZOÈGJjZUa]§eZU¡KJVYOc¢A£Âj K
e7UWKJVDOksÓhfFLKj_[`ahH`iG1jﬁjZOkhC!G1FHÆ¯d¿`ahnVkKj
^_O`ijÈ[COkcOkFKﬃUeZU¡KJVYOz[KﬃhG1XZj_VYOd;l{Z`WVL{ﬁMNOKj_[
hf{_Kﬃhhf{ZO©VDGJj~hHFHG1U:[hLKhHOÈ`W[y3OY»jZOy ^3] hf{ZOÈ[OkhG¤5Okj3hfOkFHOzy§eZUWK1VYO[Y¢¬v!{ZOkFHOVkKj
^_O[OkcOkFKﬃU¬[`iM5XZUahLKﬃj7OkGJX_[hfFLKj_[`ahH`iG1j_[`ª¤>[OkcOkFKﬃUlhfFLKﬃj[`ihf`iG1j@OpcOkj3h[KﬃFfOeZFfO[Okj~h
[C`iM5XZUihKﬃjZOpGJX_[CUi]cd~GJFn`ª¤¬KN[fKﬃMNO:OkcOkj~hVkKX_[Oz[[OkcOpFLKﬃU\hHFKﬃj_[C`ihf`iGJj[Y¢£ÂjﬁhH{7OIJOkjZOpFLKﬃU
VpKJ[OdkhH{ZOkFfOlVkKj^_Ol[COkcOkFKﬃUc`ijVYGJMN`ajZI!G1FGJX7hHIJG1`ijZIQhHFLKj_[`ahH`aGJj_[hHGnKleZU¡KJVYOcdkU¡Kﬃ^_OkUaUiOy
^~]y3`®­¯OkFHOkj~h!OpcOkj3h[Yd7KJ[!`iUaUiX_[ChHFKﬃhHOzy `ajN»_IZ¢_~¢
t¦eZUWK1VYOkshHFLKj_[`ahH`aGJjjZOkhCAGJFHÆ  0$0(`W[y~OY»_jZOyn^3]:Kn[Oph	 Gﬃ¤¯eZU¡KJVYO[ @;dK[Okh
ÈGﬃ¤U¡Kﬃ^_OkU¡[ﬀNÓ`ijG1XZFlVpKJ[O21JOkcOkj~hL[ \Kﬃj_ygK[COkh ( 1 (  G¤hfFLKﬃj[`ihf`iG1j_[
AGﬃ¤ﬀhH{ZO¤G1FHM 
I
 @

0N0@
 
¢#>G1FxOzKJVL{NhHFKﬃj_[C`ihH`aGJj @   !On{_KkcOnKj`ij~hHOkFfJKU6"
y~OY»_jZOy5^3] /.ﬁﬀ(+*ﬂ  )*-ﬃ ¿¢7v!{ZOn^¿OpIJ`ij7jZ`ijZIOpcOkj3h /.ﬁﬀ(*A`W[ly~OY»_jZOygKJ[!hH{7O
X7jZ`iG1j ¤G1FKUiU  @

0N

0@!& (ÒGﬃ¤lG~VpVYXZFHFfOkj_VYOz[xGﬃ¤rOkcOpj3h[ N

l{ZOkjÈ`ijÈeZU¡KJVYO @

`u¢ Oc¢ad
hf{ZO&-?.  
2 ;3G¤  N

(* "#"  1
/.ﬁﬀ(+*ﬂ 	=-?.  
2 ;3%$&#" ' ()"*' #+
% '
N

(* ",#" ~¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 P	
v!{7OOkjy OkcOpj3h 
*-ﬁn`W[ny3OY»jZOyﬁ`ijﬁhHOpFHM[lGﬃ¤¬hH{ZO5GJXZhfIJG1`ijZI°hHFLKj_[`ahH`aGJj_[`Â¢ÃOc¢id_hH{7O
X7jZ`iG1j ¤G1FKUiU  @40N
 
0@
 
 ( Gﬃ¤ﬀG~VkVYXZFfFHOkj_VDO[!Gﬃ¤BOpcOkj3h[ N
 
1
 2!3 ﬀ<1(+* ﬀﬂ 	=-?.  
2 ;3%$& ' ( " "' #" " + %' N
 
5
?rGﬃAOkcOkFpd;`ijVkKJ[CO[G1MNO5`ij_VYG1MN`ij7I¼OpcOkj3hQ`W[e7FHO[COkj3h:[C`iM5XZUihKﬃjZOkG1X_[Ua]cd;hf{ZONeZU¡KJVYO
[C{ZGJX7UWyﬁjZGJhn^_OOpÄ3`ahHOy 1_hH{7OkFHOY¤G1FHOcd_hH{7OOkjyOkcOkj~hx`¡[>MgGJFHO:FHO[ChHFf`WVYhf`icOkUa]y3OY»_j7Oy;d
OpÄZVYUaX_y3`ajZIhf{Z`W[lVkK1[O

1
)*-ﬃ 	  2!3 ﬀ<1(+* ﬀﬂ 
(3 12!3 /.ﬀ4(*
vGN[CXZMNMKFH`akOcdJOK1V|{geZUWK1VYO @¼`¡[lVYG~y3OyKJ[!¤GJUaUiGr[ 1
 ", 	  /.ﬁﬀ(*  
*-ﬃ 
 ?.ﬀ(+*ﬂ 	 =-?.  
2 ;3
$&
"
' (
"
' #+
%'
 N

(+* ",#" 
 
*-ﬁ 	  -?.  
2 ;3
$&#' (
" "
' 
" "
+
% '
N
 
 
4(3<12>3 ?.ﬀ(+*ﬂ

v!{ZOl`ajZ`ihf`WKU~[hLKhHOlG¤;hf{ZO!e7UWKJVDOksÓhfFLKj_[`ahH`iG1jjZOkhC!G1FHÆ`¡[IJ`acOkj^~]n`ijZ`ahH`¡KﬃUi`ak`ij7I!hH{7O
VDGJFHFfO[e_G1j_y3`ij7I`aj3hfOkFH1KﬃU 1 M5/132>N Ó`u¢ Oc¢ad3Khxhf{ZOn1KﬃUiX7O 3 )2<. Ld~Kﬃjy¼GJhf{ZOkF[ , ./ /132>N1¢
t§FfOkMKﬃFfÆVkKj^_OxMK1y3OlFHOpIcKﬃFy3`ij7IhfFLKj_[`ahH`iG1j_[FHOkhfXZFHj7`ijZInGJj5hH{7Or[HKﬃMgOleZUWK1VYOcd
Ua`iÆcOrhH{ZOnG1jZOnUWKﬃ^_OkUaOyN^3] Nx`ajN»_IZ¢_~¢cX_VL{¼hfFLKj_[`ahH`iG1j_[lOkj_VYG1XZj3hfOkFHOzy`ij°KﬃX7hHGJM KﬃhLK
KFHOBX_[COyhfGlMNOKﬃjQhH{_KhKrVYOkFfhLKﬃ`ajnKJVDhH`iG1j`¡[;e¿OpF¤GJFfMNOyxG1jnhH{Z`¡[ÉhfFLKﬃj[`ihf`iG1jdkl`ihf{ZGJXZh
VL{_KjZIJ`ajZINhH{7O[hKﬃhfOc¢;£Âj°GJXZFl¤FLKMNOk!G1FHÆ¯d_KJVYhf`iG1j_[xKFHOS[Oke_KFLKhHOy¼¤FfGJM hH{ZOS[hKﬃhHOps
hfFLKj_[`ahH`iG1j°[]7[hHOpMﬁd~KJ[l!Onl`iUaU[OpOx¤XZFHhf{ZOkFll{ZOpj¼e7FHO[COkj3hf`ijZIhf{ZOhKJ[Æ°[ChHFHXVYhHXZFfO 
{7Okj_VYOhH{7`W[Æ3`aj_y©Gﬃ¤:hHFKﬃj_[C`ihH`aGJjdBUiOzKz~`ij7IﬁhH{ZO°[hKﬃhfOXZj_VL{_KjZIJOy¯d/`¡[X_[COkUiOz[H[YdBKj_y
[C{ZGJX7UWy^_OkhHhfOkF\^¿O¬KkcGJ`Wy~Oy`ijKXZhHG1MKﬃhK ÂK1[É`aUiUaX_[hfFLKﬃhfOy`ajhf{ZOBOkÄZKMNeZUaO`ijS[OVYhf`iG1j
7¢ºP L¢ﬂ?xG!OkcOkFpd`aj@e7UWKJVDOksÓhfFLKj_[`ahH`iG1j [C]Z[ChHOkM[Ddhf{Z`W[Æ3`aj_y@G¤nhHFKﬃj_[C`ihf`iGJj[NVkKﬃj¨^_O
`aj3hfOkFHe7FHOkhfOyKJ[BFHO[ChHGJFf`ijZISKhfGJÆcOkjN`ajhf{ZOreZUWK1VYO @Nl{7`iUiOlOpj3hfOkFH`ajZIneZUWK1VYO @
 
¢~£ÂjG1XZF
VpKJ[Od¿hf{Z`W[!MNOzKﬃj_[lhH{_Kh ">[{ZG1XZUWyjZG1hx^_OOkÄ~`ihfOyl{ZOpj  N`ajﬁ£) A`W[leZFfO[Okj~h1Zhf{Z`W[
`¡[!hLKÆcOkj°VkKﬃFfOG¤^~]Nhf{ZOnX_[OnGﬃ¤ 
4(3 12>3`ajNhH{ZO:y3OD»_jZ`ihf`iG1j¼G¤ )*/-ﬁ¢
ÇÈOlVkKj`aUiUiX[hHFKﬃhfO/hf{ZO[CO!^_K1[O[^~]nX_[`ajZIrhH{ZOkM ¤G1Fhf{ZOl[Ce¿OzVY`ª»¯VpKﬃhH`aGJj:Gﬃ¤_1KﬃFf`iG1X_[
¬Kk]Z[;G¤_[CObÊX7Okj_VY`ajZIl`ij~hHOkFf1KﬃUW[D¢kv!{Z`¡[;`W[y3G1jZOB^3]r»_UihfOkFH`ajZI!^_GJX7j_y3`ij7IxOkcOpj3h[Ydk[CGlhH{_Kh
FfO[X7UihH`ajZI`aj3hfOkFH1KUW[!VDGJMNeZUa]hH{ZO>VYGJj~hHFKﬃ`ij~hL[B^3]gVYG1j_[hfFHX_VYhf`iG1j¢3ÇÈOnl`iUiU¯y3OD»_jZOx¯Kh
[ChHFfX_VYhHX7FHO[DdZ`ijhf{ZO:[Okj[Ohf{_KﬃhrhH{7Ok]N{_KkcOnjZG5{Z`iOkFKﬃFV|{Z`¡VkKﬃU [hfFHX_VYhfXZFHO21Z{Z`iOkFKﬃFV|{Z`aO[
KFHOn`ij~hHFfG~y3X_VYOzyg¤X7FHhH{7OkFkd3¤G1FlhH{ZO:[OzbÊXZOpj_VY`ij7IGﬃ¤ﬀhLKJ[CÆZ[D¢

÷ﬀßk÷Jñ÷
 5(.
	 ', .

 pùlôÓï÷B÷!øÓ÷CóóÓöºõDñ~í

	?/211 >.

/(:7(, <>.

)
P    ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
 

 

     




	

 
>`iI1XZFHO5p 1¯txXZhHG1MKﬃhfGJj¤G1Fxhf{ZOnUiG1IJ`WVnVYG1j3hfFHG1UGﬃ¤ K[ChHGJe~lKhLVL{¢
 ﬁ  	 *( &%'   '  "    " % %"     " * .&#"   *ﬁ)
 ÉÐ ¦3Ð(ﬁ ﬀBÌ~ ﬃﬀc3ﬃÐ(ﬁ

v!{ZOOkÄ7KﬃMgeZUiO5Gﬃ¤nhf{ZO°VYGJj~hHFfGJUlUaGJIJ`¡VNGﬃ¤>K
[ChHGJe7s
¬KﬃhV|{ `¡[ AOkUiUrÆ~jZGlj `aj hH{ZO[]~j_VL{ZFHG1jZGJX_[NU¡KﬃjZI1X_KﬃI1O[¼Ua`ihHhfOkFLKhHXZFfO 4®Y_d 	7Â¢A£+h
VDGJXZj~hL[n`iMNeZX7UW[`aGJj_[G¤nK^_K1[O°VYUaG~V|Æ¯d\Kﬃj_y©`W[:VYGJj~hHFfGJUaUiOyﬁ^3]ÈhC!G°^ZXZhHhfGJj_[  ½¤GJF
FfXZj Kﬃj_y  ½¤G1F!U¡Kﬃed3OkMN`ahHhf`ijZInVDGJFHFfO[e_G1j_y3`ij7IOkcOkj~hL[Y¢2>G1Fl[C`iMNeZUa`WVY`ahÂ]neZXZFfe¿G[O[Dd
hf{ZO[COOkcOkj~hL[rKﬃFHO5[CXZeZe_Gc[COyﬁhHG^_OOkÄZVDUiX_[C`icOn`Â¢ÃOc¢idZhf{ZOk]ﬁKFHOjZOpcOkF[C`iM5XZUihKﬃjZOpGJX_[D¢
EFfO[H[C`ijZIﬁ^ZX7hHhHG1j ¦VpKﬃX_[CO[KﬃUahHOkFfj_KﬃhfOkUi]ÈFHXZj7jZ`ijZIKﬃjy§[hfGJeZe7`ijZIÈhH{ZO [hHG1e3¬KﬃhV|{¢
EFfO[H[C`ijZI ¤FHOkOpkO[/G1FlXZjZsW¤FHOkOpkO[/hf{ZO:y3`W[CeZUWKk]5Gﬃ¤ VYXZFfFHOkj~h!hf`iMNOcd1OkÄZVDOkeZhBl{ZOkjhH{7O
[ChHG1e3¬KﬃhLVL{5`W[B[hfGJeZe_OyNKj_yhH{ZOQy3`W[CeZUWKk]:XZjZsW¤FHGJpOkj 1c`ijhf{_Kﬃh¬VkKJ[COcdJ`ihB`¡[ `aj3hfOkFHe7FHOkhfOy
K1[!KnFHO[COkhB^ZXZhHhfGJj¢7v!{Z`W[B^_Ok{_Kk3`aGJFA`W[By3O[fVYFH`a^¿Ozy^~]hH{ZO>KﬃXZhfGJMKhHGJjg`iUiUaX_[hfFLKhHOy`aj
»IZ¢\k3¢_ÇÈOVkKjﬁKﬃe7eZUi]l{_KhlK1[y3O[fVYFH`a^¿Ozy¼K^_GﬃcOd;[C`iMNeZUa`ª¤]~`ijZInhf{ZO[fV|{ZOpMNOx¤GJF
hf{Z`W[lKXZhHG1MKﬃhfGJj 1Z`ahrVkKﬃj^_OVDG~y3OyN`ijÈZ5`ij~hHOkFfJKUW[AKJ[!¤GJUiUaGr[ 1
   	   (*  -?.  
2 ;3  (* ﬀ  
  	   (* % -?.  
2 ;3  (*    -/.   
2 ;3  
  	   (*  -?.  
2 ;3  (*    -/.   
2 ;3  
  	   (*    -/.   
2 ;3  
  ./,).3 	  (+*  

l{7OkFHON`aj3hfOkFH1KUW[nKﬃFfON`ijZ`ahH`¡KﬃUipOy ,.? /132>N Ó`u¢ Oc¢ad;KhhH{ZOgJKUiXZO   
>;,
. Ld¯OkÄZVDOkeZh %cd
l{7`WVL{¼`¡[!hH{ZOn`ajZ`ihf`WKﬃU¯[ChLKﬃhfOcd_`ijZ`ahH`WKUi`akOy 1 M/ 1 2>N Ó`u¢ Oc¢ad)3 )2<. L¢
£ÂjÈe_KﬃFfhH`WVDXZUWKFkd_hH{ZO5FHOYOkÄ3`acOnhHFLKj_[`ahH`aGJjÈGJj  U¡Kﬃ^_OkUiOzy^3]`W[jZG1hnOkj_VYG~y3Ozy
K1[KhHFLKj_[`ahH`aGJj©{ZOpFHOcd^ZXZhSKJ[:Kﬃj¨KJVYhf`iG1j OkMN`ihfhH`ajZI  ./,).3 le_OkFC¤GJFHMgOyGJj©OzKJVL{
G~VpVYXZFHFfOkj_VYOQGﬃ¤  (+*  Ê¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 P 	
  ﬃ3ﬃÓÐ(ﬁ\ .!ﬀBÌ~ ﬃﬀc3ﬃÐ(ﬁ

?xGAOkcOkFkd~hH{Z`¡[xVDG~y3`ijZI5Gﬃ¤ hH{ZOSKﬃXZhfGJMKhHGJj°`W[!XZj7s
[fKﬃhf`W[+¤]~`ij7IZd^_OVkKﬃX[O5`ihny3GcOz[jZG1h^_Okj7OY»_h¤FHG1MﬂhH{ZOgKJy31Kj3hKﬃIJOz[Gﬃ¤>ZeZFHG1s
I1FLKMNMN`ij7Il`ijhf{ZOry3O[C`iI1jGﬃ¤¯hH{Z`¡[^_Ok{_Kk~`iGJF1ﬃ`ah`W[hHGcG:VYUaGc[COlhHGhf{ZOrKﬃXZhfGJMKhHG1jdJKj_y
hf{ZOkFfOY¤GJFfOU¡KJVLÆZ[n{Z`iOkFKﬃFV|{Z`¡VkKﬃU [hHFfX_VYhfXZFHOc¢\txj7GJhH{7OkFMNOphH{ZG~y;d\VYUaGc[COkFnhHGﬁhH{7ONObcX_Kﬃs
hf`iG1j_KﬃU\KeZeZFHGKJVL{ﬁ[Ce¿OzVY`ª»¯VhfGZﬀ¿d~`W[!hHGg[e_OVD`ª¤]5hH{ZO:KJ[Ce_OVYhL[lGﬃ¤ hH{ZOn^_Ok{_Kk~`iGJF
`ajÈKNy3OVDUWKﬃFKﬃhf`icOnlKk]cd¯Kﬃj_yﬁUiOphxhf{ZONZﬀ¼VDGJMNeZ`aUiOkFrKj_KﬃUa]Z[C`ijZIghH{ZO5VYG1FHFfO[e_GJj7s
y~`ijZIVDGJj_[ChHFLK`ij~hL[Dd¿`ajGJFy3OkFrhHGN^7XZ`iU¡y¼hH{7O`iMgeZUi`¡VY`ihAKﬃX7hHGJM KﬃhHG1j¢¯£+j°hH{Z`¡[xOkÄ7KﬃMNe7UiOcd
`ahAVYGJj_[C`W[ChL[/`ajNOkÄ~eZUiG1`ihf`ijZIhf{ZOn[C]3MNMgOkhHFC]cdk~`W[C`i^ZUaOl`ij»_I7¢_k3d~`ijVL{_KFLKJVDhHOkFf`ik`ajZIhH{7O
[ChHG1e3¬KﬃhLVL{^3]ghH{ZO¤uKJVDhlhH{_Kh1
3
`ihrVYG1XZj3h[!^_OkhC!OkOkjghAGG~VpVYXZFHFfOkj_VYOz[/Gﬃ¤ ;d
3
`ih!¤FHOpOkkO[BhH{ZO:y3`¡[eZU¡Kz]5Gﬃ¤ hH`iMgOx^_OkhC!OpOkjNhC!GG~VkVDXZFHFfOkj_VYO[!G¤ 
3
`ihlFHOz[Okh[!hH{ZO:VYG1XZj3hfOkF!G1j Nl{7OkjjZGJhrFHXZj7jZ`ijZI5jZG1F!¤FHOkOkp`ijZIhf{ZO:y3`W[CeZUWKk]c¢
tÒVYG1FHFfO[e_GJjy3`ijZI5Okj_VDG~y3`ijZI5Gﬃ¤ﬀhH{7`W[!^_Ok{_Kk~`iGJFl`¡[lKJ[!¤GJUaUiGr[ 1
    	  ﬀ  
     	  (*  ﬀ  
  .,
.3 	   12>3    12>3   

v!{ZO:K1[H[G~VD`WKﬃhfOyhLK1[Æ7[lVkKﬃj°^_O[Ce_OVY`ª»OyKJ[!¤GJUiUaGr[ 1
 (9. * 
!;2 . 	 7!12!*!3 1* 7!1+9: ;$   .
!7  ﬀ  ./,).3 
 (9. -<(!,+: ;
 	 94.941	 (ﬀ/./ﬃ (9. * 
>;2 ./ (+* 7>19:<;    
 
 ﬁ
  *)  -%*, .0'  '       -*ﬁ#'   .
¥AKFH`iG1X_[VYU¡KJ[f[`WVpKﬃU~[OzbÊXZOpj_VY`ij7Ixe_KhHhfOkFHj_[ﬀVkKﬃj^_Ol[Ce_OVY`ª»Oyhf{_Kﬃh¬Kk]`Â¢ÃOc¢idpy3OY»_j7Oy`aj
hf{ZOl¤GJFHM Gﬃ¤ﬀ[ChLKhHO[AKﬃj_yhfFLKj_[`ahH`iG1j_[/^_OkhCAOkOkj5hH{ZOkM G1jNhH{7OG~VkVYXZFfFHOkjVYOxG¤\OkcOkj~hL[ 
¤G1Fl`ij_[ChLKj_VYO1
3
[ObcXZOkj_VDO`W[lK5[`aMNeZUiOrhHFKﬃj_[C`ihf`iGJj d_KJ[r[OkOkj°K^¿GcOn`ij°[COVYhH`aGJjZ¢a,
3
K¼VDGJ^_OkIJ`ajZsuVYGcOkj_y
eKﬃFLKUiUaOkUi`¡[M `¡[nKJVL{Z`iOkcOzy¼^~]ﬁOkj3hfOkFH`ajZINhC!GeZU¡KJVYOz[[C`iM5XZUis
hLKﬃj7OkGJX_[CUi] 1
 " 	       "  	     
`Â¢ O¢idchC!G`ij~hHOpFH1KﬃU¡[!GﬃcOpFHUWKeZeZ`ajZI¤FfGJM hf{ZOk`iFl^_OkI1`ij`ij[hLKj3h 
P:6  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
3
KUaGcGJe`¡[lKVY]7VYUi`¡V«e_KhH{°`ijhH{ZOnhfFLKﬃj[`ihf`iG1jIJFKﬃeZ{ 
3
KÆ3`aj_y
Gﬃ¤>lKﬃhV|{y3GJI7d{_Kk~`ijZI " OpÄ3`ahHOy
`aj3hfG'" `aj¨VkKJ[CO¼OpcOkj3h ÈG~VkVYXZF[
^¿OD¤GJFHOn`ahL[ Hj7GJFHM KﬃU hfOkFHMg`ij_KhH`iG1jN^~]  1
  " 	   =-/.  
2<;3   "  	   (+* "  &   )5
?xGAOkcOkFkd~KUiO[f[lVYUWK1[H[C`WVkKU\KﬃeZeZFfGcK1V|{°`ijhH{ZO:[Ce¿OzVY`ª»¯VpKﬃhH`aGJjGﬃ¤/[ObcXZOkj_VD`ijZI:e_Kﬃhfs
hfOkFHj[!VkKjN^_OK1y3GJe7hHOyNOc¢ÃIZ¢id1^3]5hLKÆ3`ajZI`aj3hfGKJVpVYGJXZj~h!hf{ZOe_OkFf`iG~y3`¡VkKﬃU¯^¿Op{_Kk3`aGJF!G¤
hf{ZOreZFH`aMN`ihf`icOB`ij~hHOkFf1KﬃUÂdl{Z`¡V|{gVkKﬃj5^_OnVYG1j_[`¡y3OkFHOzyKJ[!K¤GJFfM Gﬃ¤Opj_y3UiOz[H[UiGcG1e¢0>ZGJF
OpÄZKMNeZUiO21
3
hH{ZOQKﬃUahHOkFfj_Kﬃj_VDOxG¤\G~VkVYXZFfFHOkj_VDO[Gﬃ¤`aj3hfOkFH1KUW[By3OkUa`iMN`ahHOy^~]OkcOkj~hL[ ﬀ Kj_y
&  VkKj¼^_OSVYG~y3OyKJ[!¤GJUaUiGr[ 1
  " 	     12>3 " -?.  
2 ;3   
 .* 7>;!1/,).="    
 "  	    & (* " -/.   
2 ;3  & 
<.* 7>;!1/,). "    
 " 	   7!;>1,
.="ﬂ7!;>1,). "  
 
l{ZOkFHO "r`W[X[Oy5KJ[BKﬃX7Ä3`aUi`WKFH]n`ij~hHOpFH1KﬃU 1ﬃjZGnjZOp@G~VpVYXZFHFfOkj_VYOlG¤"lVkKﬃj5^_OkIJ`aj
1 M5/132>N&" uKﬃj_yFHOVY`aeZFHG~VpKﬃUiUa]j7GjZOp "  ,./0/132>N&" L¢
3
G~VkVYXZFfFHOkj_VDO[/G¤`aj3hfOkFH1KﬃU¡[BVkKﬃj^_OFHOzbÊXZ`aFHOyhHG^_O:y3`¡[½oCGJ`aj3h cl{ZOkj^_GJhH{G1e¿Ops
jZ`ijZI¦OkcOpj3h[  Kﬃj_y& KﬃFfO
e7FHO[COkj3hpd!eZFf`iGJFf`ihC]§`¡[NIJ`icOpj hHG§^_OkI1`ijZj7`ijZI¦hH{7O
`ij~hHOkFfJKUGJe_Okj7Oy
^~]OkcOkj~h  `Â¢ O¢id_`ij~hHOkFfJKU$" d[G°hH{_KhhH{7`W[^_Ok{_Kk3`aGJFn`W[
y3OkhHOpFHMN`ajZ`W[ChH`WV1¢>ZGJFlhf{Z`W[!e7XZFHe_Gc[COcd_!Ony3OD»_jZO& 
(3 12!3 g^3]5hH{ZOnOkÄ~eZFfO[s
[`iG1j&
 .*
 *<13  -/.   
2<;3 & 3¢7v!{ZO:VYG~y3`ajZI`¡[ 1
  " 	    12>3 "   -/.   
2<;3  
 .* 7!;>1,).="    
 "  	   & 
(+3 12!3  12!3 " 
-/.   
2<;3  & 
 .* 7!;>1,).="    
 
v!{Z`W[e_KhHhHOpFHjÈ`W[xUaO[H[VDGJj_[ChHFLK`ijZOzy hf{_KﬃjÈhH{ZO5eZFfOk3`aGJX_[rGJjZOcd\K1[>`ahny3GcO[jZG1h
`iMNe_Gc[COnKﬃUahHOkFfj_KﬃjVYOc¢
v!{ZO[OA`ij~hHOkFf1KﬃUW[MKk]{_KkcO¬VYGJMNMgGJjn^_GJXZj_y7[YdJ^ZX7hkd^¿Op`ijZIn[COkMN`asÂVYUaGc[COy;dYhf{ZOk]
y3Gj7GJhlGcOkFHU¡Kﬃe¢

ôröºóJ÷CøöºõßköCð'ﬀöºñôÓï÷nóÓ÷Cñó÷ôÓï1ðLônð|ñgöºñkô÷ø	Dð(Bßk÷ñõDôÓ÷Cónðó÷øöº÷Cónõ' õ+ûøøÓ÷Cñ Â÷Có  öºôröºó
ð(ºô÷CøÓñ1ðLôÓö
	D÷ºùküðLñ1ßøÓ÷J÷Côöºôö
	Y÷ºùQ÷ñpôÓ÷Cø÷HßðLñ1ßx÷!öºô÷fßð($kðLöºñ~íkï÷ñ Â÷!ö ô CðLñ  1÷Cð(
º÷fß J÷CøöºõßköCð(
ö ñð Yû1ð(ºöºôuð|ôö
	D÷óÓ÷Cñó÷  ð Yû1ð|ñkôöºôuð|ôö
	D÷ºù!ó Cð'º÷fß J÷Cøöºõßxö óñﬃõDôï1ð|ô¯öºóþr÷HðLñkô¯ïﬃ÷Cø÷-)
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 P1
  
   
 

>`iI1XZFHO511¯t hKJ[CÆ  ^_Ok{_KkcO[!Ua`iÆcO  X7j3hf`iU;OpcOkj3h ¿d7Kﬃj_yhH{ZOpj¼Ua`iÆcO  7¢
 
 ¼°ﬁÈ	ﬁ ﬁﬀ  ﬀ 
t hLK1[ÆÈ`W[ny3OY»jZOy©K1[^_Ok`ij7IﬁK¼e7FHG~VYO[f[K1[H[G~VD`WKﬃhfOy©l`ihf{©Kj©OkÄ~OVYXZhf`iGJjﬁ`aj3hfOkFH1KU81
[CObcXZOkj_VY`ajZI[CX_VL{¼hKJ[CÆZ[lMNOKj_[lKJVYhfX_KﬃUaUi]gVYGJj[hHFKﬃ`ajZ`ijZI5hH{7Ok`iFAOkÄ3OzVYXZhH`aGJj`ij~hHOpFH1KﬃU¡[Y¢
!rjZO:e¿G[H[C`i^Z`aUi`ihC]5`W[lhHG5X_[Onhf{ZO[CObÊX7Okj_VY`ajZIe_KﬃhfhHOkFfj_[lOkÄ3e_G[Oy°Kﬃ^_GcOcd_Kﬃj_y°KJ[Cs
[CG~VY`WKhHO:VYG1FHFHOz[e_GJj_y~`ijZI5`ij~hHOkFf1KﬃUW[!hfGhLK1[Æ7[Y¢_txjZG1hH{ZOpFrKﬃeZeZFfGcK1V|{°`W[!hHG5y~OY»_jZO:VYG1MNs
e_G[`ihf`iG1j
G1e¿OpFLKﬃhfGJF[>G1j
e7FHG~VYO[f[O[DdVYUaGc[OpFhHG`iMge¿OpFLKﬃhf`icOnVDGJMNe_Gc[C`ihf`iGJj°GJe_OkFKﬃhHG1FL[
u[ObcXZOkj~hH`¡KﬃUudﬃe_KFLKUiUiOpU_VYGJMge¿G[`ahH`iG1jdZ¢a¢i¢ ¢JtQ[lK1[![HK`WyOKﬃFfUi`aOkFkd1KnyZKﬃhK>_G§e7FHG~VYO[f[
{KJ[!jZG5[Ce¿OzVY`ª»_OzyhHOkFfMN`ijKﬃhH`aGJj5`ijN`ahL[COkUª¤fd~Kﬃjy `ahL[!OkjyNKJ[!AOkUiU¯KJ[lhH{7OhHFKﬃj_[C`ihH`aGJjhHG
KjZGJhf{ZOkFrhLK1[Æ¯d;VkKjGJjZUa]¼^_O:y3OVD`Wy3OyN`aj¼FfOKJVDhH`iG1jhHG5hH{ZOnG~VkVYX7FHFHOpj_VYOnGﬃ¤AKjOkcOpj3h 
{7Okj_VYOhf{ZO:[ObcXZOkjVY`ijZIG¤AyZKhLK_G hKJ[Æ7[l{_KJ[lhHG5^_OFfOKJVDhH`icO¢
ﬁﬃﬀ ! #"  '/.0.  " (  ".   "
tﬂbcXZ`ahHOﬁj_KhHXZFKﬃUÂdlG1FKhUiOK1[hNcOkFf] VYX7FHFHOpj3hg[ObcXZOkjVY`ijZIe_KﬃhfhHOkFfjdl`W[N[CObÊX7Okj_VYO
`ahL[COkUª¤fd~MNOKﬃj7`ijZIhf{_KﬃhnKeZFfG~VYO[H[ NVkKﬃj°^_Oy3OY»jZOyK1[x^_Ok{_Kk~`ijZIgKJ[l`iUaUiX_[ChHFLKhHOyN`aj
»IZ¢Z1JdJ»_FL[ChBUi`iÆcOBeZFfG~VYO[f[   «X7j3hf`iU~hH{ZOlG~VkVDXZFHFfOkj_VYOAGﬃ¤OpcOkj3h _dJKj_yhf{ZOkFfOKz¤hfOkFUi`aÆcO
e7FHG~VYO[f[  7¢Jv!{7`W[BVkKﬃj^_OrlFH`ahHhHOpj 1   '2!*>3(
;  3<.*    dKﬃj_y5[`aMNeZUi]QOkj_VYG~y3Ozy
K1[¬¤G1UiUaGﬃr[@1
  " 	      (*4(3   
!;,
.
   1* 7>19/: ;="
  1* "

l{7OkFHONhf{ZOOkj_y G¤`aj3hfOkFH1KﬃUK"VpKﬃj§FfOkMK`ijÈXZj_[e_OVD`ª»_Oy 1hH{7ONhHOkFfMN`ijKﬃhH`aGJj©G¤
 ﬁl`aUiU!^_OhH{Kﬃh5Gﬃ¤  _dl{Z`¡V|{¦`¡[[e_OVY`®»_Oy¦KﬃhgK{Z`iI1{ZOkF5{Z`iOpFLKﬃFV|{7`WVkKU/UaOkcOkUu¢v!{7O
hfFLKj_[`ahH`iG1jOkcOkj~h VpKﬃj^_Ony3OY»_j7Oy¤FHG1M 1KﬃUaXZO[!VDGJMNeZX7hHOy^3]5eZFfG~VYO[H[   cdÊG1Fl^_O
Kj`ajZeZXZhlG¤eZFfG~VYO[f[  _¢
v!{ZOSy3OY»_j7`ihH`aGJj°Gﬃ¤AhH{ZO:`ij~hHOkFC¤uKJVYOnG¤!hf{ZOj7Ok eZFfG~VYO[H[  `¡[«M KJy3O:KJ[l¤GJFG1hH{ZOkF
G1e_OkFLKhHGJF[ 4®k 7 1!hH{7Oﬁ`ijZeZX7hL[G¤eZFfG~VYO[H[  ¨KﬃFHOÈhH{7OﬁXZjZ`iG1j G¤:hH{ZOﬁ`ajZeZXZh[ G¤   
1  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
Kj_y@hf{ZGc[COGﬃ¤    hf{ZOGJXZhfeZXZh5[`aIJj_KUW[Gﬃ¤  
KFHOhH{7O¼X7jZ`iG1j@G¤nhH{7Gc[OG¤   ¼Kj_y
 1¤GJF5hH{ZO[COU¡KﬃhHhfOkFkd`ahNVpKﬃj§^_O°hH{ZOVkKJ[COhH{KﬃhNG1XZhHeZX7hL[Gﬃ¤   °Kﬃj_y  ﬁ{_KkcOﬁK
j7GJjZsOkMNeZhC]°`ij~hHOkF[OVYhf`iG1j 1¿hf{ZO5FHO[CXZUihf`ijZIGJX7hHeZXZh:Gﬃ¤ `¡[[C`iMNe7Ui]hH{ZO -/.   
2 ;3¼G¤
^_G1hH{dl{Z`¡V|{¦l`aUiU!j7OkcOkFn^_OeZFfO[Okj~h[C`iM5XZUihKﬃjZOpGJX_[CUi]ÈKﬃj~]~lKk]cdK1[ "ﬁKﬃjy 7!1+9:<;
"SKﬃFHO:jZOVYOz[H[HKFH`aUi]gy3`W[WoCGJ`ij~hk¢7v!{Z`W[lGJe_OkFKﬃhfGJFFfO[OkM5^ZUaO[e_OkFH{Kﬃe_[xMgGJFHOQhH{ZO LVL{ZG1e 
G1e_OkFLKhHGJFN¤G1XZj_y§`ij VYOkFfhLKﬃ`aj§`aj3hfOkFH1KﬃUasÓ^KJ[Ozy§[e_OVD`ª»¯VkKhH`aGJj UWKjZIJXKﬃIJOz[ 4 P17ÂdhH{Kﬃj
hf{ZOVDUWKJ[f[`¡VkKﬃUﬀ[ObcXZOkj~hH`¡KﬃUﬀVYGJMge¿G[`ahH`iG1jG¤ ﬃS~ﬁ!csÓUa`iÆcOreZFHG1IJFLKMNMN`ajZIUWKjZIJX_KIJO[Dd
^_OVpKﬃX_[COG¤B`ih[!FHOK1VYhH`a3`ahC]c¢
£ÂhrVkKj¼^_O:X_[OyNhfGNy3OD»_jZO:K[ObcXZOkj~hH`¡KﬃU VYGJMNe_G[`ihf`iG1jdÊ¤G1FxOkÄ7KﬃMgeZUiOr`ij 1
   2!*>3(
;  '3 .*
   2!*>3();   3 .*    
l{7OkFHO°OKJVL{§G¤nhH{ZO°hH{ZFfOkOe7FHG~VYO[f[O[5l`iUiUl^_OﬁOkÄ~OVYX7hHOy©`ij¨hH{ZO°IJ`acOkj¦GJFLy~OkFk¢A£Âj
VDGJj~hHFLK1[hpdZKﬃj7GJhH{7OkFVDGJM5^Z`ij_KhH`aGJj5Gﬃ¤ [X_VL{[hfFHX_VDhHXZFfO[!^_Ok{_KkcO[!K1[lKlKhLVL{_y3GJI1sÓUa`iÆcO
`aj3hfOkFHFfXZeZhf`iGJj [hHFfX_VYhfXZFHO Z`aj 1
    2>*!34();   3<.*   2>*!3(
;   3 .*   
`®¤  QG~VkVYXZF[/^_OY¤GJFfO  cdJeZFfG~VYO[f[   xl`iUaU3^_Or`ij~hHOkFfFHXZe7hHOy;d1Kﬃjy  Ql`iUaUZ^_Or[Æ~`ieZe_Oy;d
hf{ZO:KﬃeZe7Ui`WVpKﬃhH`aGJjhHFKﬃj_[C`ihf`ijZI5y3`aFHOVDhHUi]5hHG   ¿¢
!rhH{7OkF:[X_VL{
e7FHG~VYO[f[O[:VYGJMge¿G[`ahH`iG1j
G1e_OkFLKhHGJF[VkKﬃjÈ^_Oy3OY»jZOyﬁOc¢ I7¢idVYG1FHFfO[s
e_G1j_y3`ij7IhfG`aMNe_OkFLKhH`icOrVDGJj~hHFHG1U\[hfFHX_VYhfXZFHOz[ e_KﬃFKﬃUiUaOkUi`¡[MﬁdVYGJj_y~`ihH`aGJjd¢a¢i¢ L¢
ﬁ   "+-%*,   *  + '/ #*, 
£ÂjﬁI1OkjZOkFKﬃUÂd¯`ihn`W[xe_G[H[`a^ZUiO5`ijÈhH{7`W[«¤FKﬃMNOkAGJFfÆhHG°K1V|{Z`aOkcOnhH{ZOg[e_OVD`ª»¯VkKhH`aGJjﬁGﬃ¤QK
y~O[`aFHOyNFHOzKJVYhf`icOcd~y3]~j_KﬃMg`WVkKU¿^_Ok{Kz~`iG1Fll`ihf{K5[Ope_KﬃFKﬃhH`aGJj°Gﬃ¤ﬀhH{ZO:y3OY»jZ`ihf`iGJj[«G¤1
3
hH{ZOn`ij~hHOpFHj_KU;^_Ok{_Kk~`iGJFlG¤BhH{7O1KFH`iG1X_[leZFHG~VYOz[H[Oz[Yd
3
hH{ZOk`aF!`aj_y3`i~`Wy~X_KﬃU¯KJ[f[G~VY`¡Kﬃhf`iGJj°l`ihf{¼OpÄ3OVDXZhH`aGJjN`aj3hfOkFH1KﬃU¡[Ydc`ij~hHG5KhKJ[CÆ;dZX_[C`ijZI
1*5GJF .
!7;d
3
hH{ZOk`aF[CObcXZOkj_VY`ajZI Ó`Â¢ÃOc¢id7VYGJj[hHFKﬃ`aj3h[xGJjﬁ^_GJX7j_y3`ij7I¼OpcOkj3h[ 1ZOkÄ~hHOpFHj_KUÂdZGJFQ`ijZs
hHOkFfj_KﬃUG1jﬁ[X7^ZsÓhKJ[CÆZ[lGJXZhfeZXZhr1KﬃUiX7O[ ¢
v!{ZO°FHO[CXZUihf`ijZIﬁe7FHG~VYO[f[YdBK1[`aUiUiX[hHFKﬃhfOy©`ij©»_IZ¢lpP3dB{_KJ[`ij7eZXZhL[5Kﬃjy@GJX7hHeZXZh[
hf{_KﬃhrKFHOnhH{7OXZjZ`aGJjGﬃ¤ﬀhH{ZG[OnGﬃ¤ﬀhH{7Ok`iF¬VYGJMNe_G1jZOkj~hL[Y¢~£Ó¤\`ij~hHOpFH1KﬃU¡[!KﬃFfOnjZGJhry3`¡[½oCG1`ij~hkd
hf{ZOkj[OkcOkFKﬃU [XZ^ZshLK1[Æ7[VkKjﬁ[`aMX7UihLKjZOkG1X_[Ua]eZFfG~y3X_VYO:1KﬃUiX7O[¬¤G1Fxhf{ZOG1XZhHe7XZhL[xG¤
 _¢~£ÂjNhH{_KhlVkK1[Ocd7KXZj7`WbcXZOx1KUiXZO[¤GJFlG1XZhHeZX7hl[`aIJj_KUW[!M5X_[hﬀ^¿O>y3OkhHOpFHMN`ajZOy^~]5Kﬃj
G1e_OkFLKhH`iG1jMKFHÆcOy5^3]5hH{ZO  ^_GÄ¼`ajN»_IZ¢pP3¢ >G1FlOkÄ7KﬃMNeZUaO1
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 ~
 ﬂ 
(1
 , 
 
(1
  
 

>\`iIJX7FHO5kP 1_t e7FHG~VYO[f[  5l`ihH{°[CXZ^ZshLKJ[CÆZ[  nKﬃj_y  7¢
3
Ky3OkhfOkFHMg`ijZ`¡[hH`¡V/eZFf`iG1FH`ihC]5VkKjN^_OIJ`acOkj5^¿OphAOkOkj5hH{ZOQeZFHG~VYOz[H[Oz[ ÓOc¢ÃIZ¢idcX_[C`ijZI
-?.  
2 ;3 Ld
3
hH{ZOkFfOVDGJXZU¡y^_OnK:VYGJMNe_G[`ihf`iG1j¤XZjVYhH`aGJjNG1jNhH{ZOr1KﬃUaXZO[/G¤ﬀ[`aIJj_KUW[ Oc¢ I7¢idJ¤GJF
`ij~hHOkI1OkFL[lGJFFfOKﬃU¡[ 1  7d¤G1F^_GcGJUiOzKﬃj_[@1 1	_d¢a¢i¢ d_y3OkhfOkFHMN`ajZ`ij7IhH{7OJKUiXZOG¤
   [!GJXZhfeZXZhr[`aIJj_KU uKJ[lOkÄ~`W[h[/`aj ¿ 4   7 L¢
v!{ZOQ[OzbÊXZOpj_VYOyeZFfG~VYO[f[O[AVkKﬃj5^_O[CObÊX7Okj_VY`ajZIc[G¤\[CXZ^ZshLKJ[CÆZ[!hf{ZOkM[COkUicOz[ 1Y{7`iOks
FKﬃFV|{Z`¡VkKﬃUudZe_KﬃFKﬃUaUiOkUﬀKﬃXZhfGJMKhLKNVpKﬃj^_OeZFfGJI1FLKﬃMgMNOy;d7KﬃUiUaGl`ijZI¤G1F1KﬃFf`iGJX[x`ij~hHOkFfs
FfXZeZhf`iGJj°[ChHFHXVYhHXZFfO[Y¢
>ZGJFnOkÄ7KﬃMgeZUiOcdZhf{ZO5[hfGJe~lKhLVL{
G¤!l{7`WVL{ﬁhH{ZOgKﬃXZhfGJMKhHG1j
`¡[xeZFHOz[Okj~hHOy`aj»_IZ¢
p3dc`W[\e_KﬃFfhGﬃ¤ÉKx^ZFHGKJy3OpF/¬KﬃhV|{ 4®Y7u¢cv!{ZOrVYG1MNeZUaOkhHOBlKhLVL{dk¤GJFBl{Z`WVL{hf{ZOrVYG1j3hfFHGJU
KXZhHG1MKﬃhfGJj°Gﬃ¤AhH{ZOnXZe7e¿OpFUiOkcOpU;`W[!`aUiUaX_[hfFLKﬃhfOyN`ij»_IZ¢\k l`ihf{  ﬂ       `aj
OpÄ3e_Kj_y3Oy¤G1FHM dÊ¤OKhHXZFfO[!hH{ZO¤G1UiUiGl`ajZIMNG~y3O[@1
3
hH{ZO "  MgG~y3Ocd3hf{ZOn`ijZ`ahH`¡KﬃU;G1jZOcdZl{ZOpFHOnhH`aMNOx`¡[ly3`W[CeZUWKk]cOy¯dZKﬃjy

hH{ZO;!;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!hHG       &MNG~y~Ocd

hH{ZO 2 ;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!hHG "       MNG~y3Ocd

hH{ZO ;^ZX7hHhHG1j¦[l`ahLVL{ZO[hH{7Ohf`iMNO5y3`¡[eZU¡Kk]ﬁMNG~y3O5^¿OphAOkOkj ﬁKj_y
   	 13hfGhf{Z`W[!Opj_yN`ihlOkMN`ahL[OkcOkj~h , 
(+3 7 -<(:<;
 941 -/.Zd

hH{ZO 2 ^ZXZhfhHG1jﬁ[l`ahLVL{ZO[BhH{ZOnUi`aIJ{~hlGJjdZOpMN`ihfhH`ij7I , 
(+3 7 ;/(ﬀ!3 1*¯¢
3
hH{ZO "       MNG~y3Ocd~l{ZOkFHO21

hH{ZO ;!;§^7XZhHhfGJj¾V|{KﬃjZI1O[hH{ZOXZe¯yZKﬃhfOy VYG1MNe_GJjZOpj3hGﬃ¤ghH`aMNO Ó]cOKFkd
MNGJj~hH{ dJyZKk]:Gﬃ¤¯MNGJj~hH{ dyZKk]Gﬃ¤ !OkOpÆ;dk{ZG1XZFkd1MN`ij~XZhHOz[YdkhHOpj_[Gﬃ¤¯MN`aj3X7hHO[Dd
[OVDGJj_yZ[ LdZOkMg`ihHhf`ijZI 7 
* ﬀ . (3<.9d
1P  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
 	
	ﬁﬀﬂﬁﬃ "!#$ﬀﬀ% 

	'ﬃ)  &/

)('
 *)ﬁ+,-	./102	234ﬃ654ﬁﬀ7 
 
 
ﬃ
"68
9'


"

 
69'
8$%
4&)
ﬃ<)

"

 
ﬃ )
%
'ﬃ>



%
'&(*)!ﬃ.)!
 "

"
ﬃﬃ')

 
ﬃ )
%
'ﬃ>

)

"

 
ﬃ
" 8
9'


)!


 
	4ﬃ) 
9
4ﬃ>*
.

"

 
ﬃ
" 8
9'





 
;:'
8 

"

 
	4ﬃ 
9
4ﬃ!
%
4&(*)!5ﬃ<)!
"

 
 )
%
4ﬃ!



%
'&()
ﬃ<)



 
 )
%
'ﬃ>

)

"

 
69'
8 

)!


 
 *96;46<%9 4
$.=?>@ﬃ14
66A		/ﬁB34ﬃ654ﬁﬀC 
 D FE
 9G	H
 
 
ﬃ
"68
9'
 
!
	
9!"
ﬃ!
%"
	
;:I
8

%


ﬁ'

	
9!"
ﬃ! 
"$J
#ﬃ  

)('

 

 
ﬃ
" 8
9'
K FE
 9G	 LNMOP
E


 
ﬃ )
%
'ﬃ>
 
!
*!
J

"
ﬃ>
8 


)
%
'ﬃ>

.'

 
*
 
ﬃ )
%
'ﬃ>
K QﬁE3R
MSP
ENTﬁU
 
 
	4ﬃ 
9
4ﬃ!
 
!
H 
.'
WV

)N'

 

 
	4ﬃ 
9
4ﬃ!
K 
P
V
PHG
 
 
;:'
8
 
!
	
9!"
ﬃ! *
"68


ﬁ'

	
9!"
ﬃ! ;9'
8 
)('

 

 
69'
8
K 
P
V
PHG LNMOP
E

 
 
 )
%
4ﬃ!
XY>(ﬁ3)ﬁ6)Z 
 !WU
.

"

G
ﬀ



 "

"
ﬃﬃ')/

 *8.G
ﬀ


"

U





G
ﬀ


"

 8.G
ﬀ





)
%
'ﬃ> 

.'
"

U

)
%
'ﬃ>
 *8$8


.'
"

 8.G
ﬀ

)
%
'ﬃ>
8


.'
"

G
ﬀ

 
*
 
 )
%
'ﬃ>

 

 
v\Kﬃ^7UiO: 1;TBG1j3hfFHGJU\UiG1IJ`¡VxGﬃ¤Bhf{ZO:y3`iI1`ihKﬃUlKhLVL{¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 1
, <
, <
     	

 


	


<ﬂ<<ﬂ<
<ﬂ<
   	 	
  ﬀ	
<<
<ﬂ<
<ﬂ<
, <
, <
  
   	ﬀ
ﬀ     	 	
>`aIJXZFfOp 1_txX7hHGJM KﬃhHG1jN¤GJFrhH{ZOnUiG1IJ`¡VVYGJj~hHFfGJUG¤BhH{ZO:y3`aIJ`ahLKﬃU¬KﬃhV|{¢

hH{ZO 2 ;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!^_K1V|ÆNhfG 4"   5MNG~y3Oc¢

hH{ZO ;	@^ZXZhfhHG1j XZe¯yZKhHO[hH{ZOÈ1KﬃUaXZO Ó`u¢ Oc¢ad/`aj_VYFHOpMNOkj~hL[`ih Ld!OpMN`ihfhH`ij7I
OkcOkj~h 2!:/- 
3<.7¢
3
hH{ZO       &MNG~y~Ocd3l{ZOpFHO Â[COkO:[OVYhf`iG1jNZ¢ P 1

hH{ZO;!;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!hHG  ﬂ 5MgG~y3Ocd

hH{ZO 2 ;^ZXZhfhHG1j{_K1[«jZGOD­;OzVYhkd

hH{ZO;	^ZXZhfhHG1j`W[!hf{ZO 
 )2!* ﬀ^ZXZhHhfGJj°Gﬃ¤ﬀhH{ZO:[hfGJe~lKhLVL{d

hH{ZO 2 ^ZXZhfhHG1j`W[!hf{ZO
 ;
: ﬀ^ZXZhHhfGJj°Gﬃ¤ﬀhH{ZO:[hfGJe~lKhLVL{¢
3
hH{ZO  ﬂ 5MgG~y3Ocd3l{7OkFHO1

hH{ZO;!;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!hHG "  MgG~y3Ocd

hH{ZO 2 ;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!hHG  ﬂ       MNG~y3Ocd

hH{ZO ;	^ZXZhfhHGJj5[Cl`ihV|{ZOz[Éhf{ZOrV|{7`iMNOG1j5Kﬃj_yGﬃ­ﬀdJ^~]nOkMN`ahHhH`ajZIlhH{7O!OkcOkj~h
,
(3<7 74( 94.~d
  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %

hH{ZO$2 ^ZXZhfhHGJjg[l`ahLVL{ZO[hH{ZOrKUWKFHMÒGJjgKﬃj_yG­ﬀdÊ^~]nOkMN`ahHhH`ajZIlhH{7O!OkcOkj~h
,
(3<7 
!;
	 9¯d
3
hH{ZO  ﬂ       MNG~y~Ocd3l{ZOpFHO1

hH{ZO ;>;:^ZXZhfhHG1jÈV|{_KjZIJOz[«hf{ZOnXZe¯yZKﬃhfOyVYG1MNe_GJjZOpj3hlG¤AKﬃU¡KﬃFHM hH`iMgOcdc^3]
[l`ahLVL{Z`ijZIg^¿OphAOkOkjÈ[ChLKﬃhfO[ 1{ZG1XZF ¯d_hHOkj_[G¤lMN`aj3XZhfO[ &  ¯d_MN`ij~XZhHOz[
 ¯d

hH{ZO 2 ;^ZXZhfhHG1jﬁVL{_KﬃjZI1O[!^_K1V|ÆNhfG   ﬂ gMNG~y3Ocd

hH{ZO ;	@^ZXZhfhHG1j XZe¯yZKhHO[hH{ZOÈ1KﬃUaXZO Ó`u¢ Oc¢ad/`aj_VYFHOpMNOkj~hL[`ih 5OkMN`ihfhH`ajZIZd
FHO[Ce_OVYhH`acOkUi]d
2!:- 
3<. ;d!2>:- 
3 .  &9*;d7Kﬃj_y 2>:- 
3 . 9/*¯¢
3
`ij°Kﬃj~]NGﬃ¤ﬀhH{7OK^_GﬃcO:MNG~y3O[Dd3hf{ZO 2 ^ZXZhfhHGJj°hHXZFfj_[lhH{ZO:KﬃU¡KﬃFfM ^_OkUiUG­¢
txjn`aj3hfOkFH1KﬃUasÓ^KJ[Ozy[Ce_OVY`ª»¿VkKﬃhf`iGJjnG¤_hH{Z`¡[[ObcXZOkjVY`ijZIA`W[IJ`acOkj`ijnhKﬃ^ZUaO!~dkl{ZOkFfO
`aj3hfOkFH1KU " 3(9.ﬁ`W[`ajZ`ihf`WKUi`ipOy 1 M/ 1 2>N
Ó`u¢ Oc¢adJ3 )2<. L¢ﬀv!{ZOhKJ[CÆ  4      ¿d
l{7`WVL{ﬁ`W[IJ`acOkj©Kj
OpÄ3e_Kj_y3Oy¤GJFfMﬁdVYG1MNe_KFHOyhfG "       ¿d3¤OKhHXZFfO[n[XZ^7s
[ChLKhHO[!¤GJFlOK1V|{°VYG1MNe_GJjZOpj3hlG¤hf{ZO:KﬃUWKFHM hH`aMNO1chH{7`W[l[X7^ZsÂKXZhHG1MKﬃhfGJj°{_KJ[l`ijZ`ahH`¡KﬃU
[ChLKhHO ¯dBKﬃjy§`W[FHO[ChLKﬃFfhHOy¦`ij¦`ih[`ajZ`ihf`WKUr[hLKhHO°^3]©hf{ZOG1e_OkFLKhHGJF .
!7GJj§OzKJVL{
Opj3hfOkFH`ajZIhf{ZOn`ij~hHOkFfJKU6" 
 2>:- 
3 .Z¢
v!{ZOrK1VYhH`a3`ahC]Gﬃ¤ hH{ZO¬y3`ª­¯OkFfOkj3hﬀ[X7^ZsÓhKJ[CÆZ[B`ijhf{Z`W[\OkÄZKMNeZUaO!VDGJj_[C`W[h[`ijhfFLKj_[Hy3X7s
VD`ijZInhH{7O`ij_VDGJMN`ajZIOkcOkj~hL[ Ó^_OkUiG1jZIJ`ajZIhHG:hH{ZOQ[Oph ﬃ;!;  ;  2<;  2   Ldk^~]`ij~hHOpFHeZFfOks
hf`ijZInhf{ZOkM KJVpVYGJFy3`ijZInhfGhH{7OVYX7FHFHOpj3hMgG~y3OcdJ`aj3hfG[Ce_OVY`ª»¿V!OkcOkj~hL[K1VYhH`ajZInGJjNG1hH{ZOkF
eKﬃFHh[xGﬃ¤ hH{ZO:lKﬃhV|{ ¢#>G1FOkÄ7KﬃMNe7UiOcdc`ij°hH{ZO 4"   5hLK1[Æ¯d¿hf{ZOMKj_KﬃI1OkMNOkj~h!G¤BhH{7O
y~`W[e7UWKk]N`ijghAOkj~h]~sW¤GJXZFfsÓ{ZG1XZFL[lGJFl`aj°K3¢ M¢

e ¢ Mﬁ¢JMgG~y3OnVYG1FHFHOz[e_GJj_y7[xhHG`aj3hfOkFH1KﬃU¡[ 1
' 	  <, 
(+3 7 -<(!,+: ;
 941 -/.  , 
4(3 7 - (!,+: ;
 91)-/. 
    	 	 7!1+9: ; 
 
v!{7O[HKMNO{7GJUWy7[>¤GJFhf{ZOK1VYhH`a3`ah]°Gﬃ¤rhf{ZO  ﬂ MNG~y3XZUaOcdMKﬃjKﬃIJ`ajZIhCAGﬁ[hKﬃhfO
1KUiXZO[DdZOkj_VYG~y~OyN`ij`ij~hHOkFf1KﬃUW[@1 
(&4"   	 <, 
4(3 7 7( 94.  ,
(3<7 74( 94. 
  ﬂ  	 <, 
4(3 7 
>;
	 9  ,
(3<7 
!;
	 9 
 
v!{7O[Or[ChLKﬃhfOl`ij3¤G1FHMKhH`aGJj_[MX[h^_Ole_OkFHMKjZOkj~hHUa]nKkJK`iU¡Kﬃ^ZUaOcdY¤GJFBy~`W[e7UWKk]3`ajZIZd1VYG1MNs
eKﬃFH`ajZIGJF¬VYGJMgeZXZhH`ajZIe7XZFHe_Gc[CO[ 1Z{7Okj_VYOrhH{ZOp]{_KkcOhfG^_Og¶|´D³¸cµ_´Dµ3±;`ajNhH{ZO>KﬃeZeZUa`is
VpKﬃhH`aGJj¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 	
 
$  	r/pN  ﬀ ﬀ
	  A¦5/	
trj Kﬃe7eZUi`¡VkKﬃhf`iGJj y3GJM Kﬃ`ij¦Okj~~`W[HKIJOy©¤GJF5hH{ZO[ObcXZOkjVY`ijZIﬁG¤SyZKﬃhK _G hLK1[Æ7[`W[
FfGJ^_GJhf`WVk[D¢_£Âj¼hf{Z`W[l[COVYhf`iGJjAOy~`W[HVDX_[H[le_Gc[H[C`i^ZUaOnIJXZ`¡y3OkUi`ajZO[¤GJFQ[X_VL{°KﬃeZeZUa`WVkKhH`aGJj_[D¢
 
Zﬀ%  "ﬁ\JﬃÐ(ﬁ5Z5Ñ3z "ﬀÐÊÏ \ÐcÌ3pkÌ3

t FHG1^¿G1hxhKJ[CÆ;d_Khxhf{ZOnFHOkU¡KﬃhH`acOkUi]
UaG!O[Ch!UiOpcOkUÂd1VYGJj[`W[ChL[!G¤BKN±u¸ﬃÀLÁ~µ %Y±u² 	cµ3dZl{Z`¡V|{N`¡[!Kj¼OzbÊX_KhH`aGJj  I  3/ I1`i~`ijZI
hf{ZO5JKUiXZO5Gﬃ¤rhf{ZOgVYGJMNM Kﬃj_yhHG^_OgKﬃeZe7Ui`iOzy hfG¼hf{ZOgKJVYhfX_KﬃhfGJFkd\`ijÈhHOkFfM[xG¤lhH{7O
1KUiXZO[ /NK1VkbcXZ`iFfOy^3]°hH{ZOg[Opj_[G1FL[Y¢ﬀv!{ZO5VYG1MNMKﬃjy¼hHG°hH{ZO5K1VYhHXKﬃhHG1F`¡[KVYG1j3hf`is
j~XZG1X_[/¤XZj_VYhf`iG1j'd~MNGJFfOxG1F!UiOz[H[!VDGJMNeZUaOkÄ¯dJ`ij~cGJUa3`ajZI:y3`ª­¯OkFfOkj3hf`WKUZObcX_Kﬃhf`iGJj[YdZKj_y
e_G[H[`a^ZUi]5y~]3j_KMN`WVpKﬃU7KJ[e_OVDhL[YdcFfOY¤OkFHFf`ijZIQhHGne_KJ[ChBJKUiXZOz[ G¤/xG1F ﬃ¢ X_V|{gKhLK1[Æ5VkKj
^_O:VYG1MNe_Gc[OzyGﬃ¤ [OkcOpFLKﬃU [XZ^7sÓhKJ[Æ7[YdZhf{_KﬃhrVpKﬃj^_OI1`icOkj KVYOkFHhKﬃ`ajNeZFH`aGJFf`ihC]GJFy3OkFk¢
trj
OkÄ7KﬃMgeZUiOG¤Q[X_VL{©KhLK1[ÆÈ`W[{_Kk3`ajZIﬁKFHG1^¿G1h5KﬃFfM ¤GJUiUaGl`ijZI°hH{ZO5Oy3I1OG¤QKﬃj
G1^ZoCOVYh1;GJjZO5hH{7OG1jZO{Kﬃj_y;d\K1[KNeZFH`aMKﬃFf]°[XZ^ZshLK1[Æ¯d`ah{_KJ[nhHGÆcOkOkeÈKVYG1j_[hKﬃj~h
y~`W[hKﬃj_VDO¤FHG1M hf{Z`W[lGJ^ZoCOVDhkd¯KJ[[COkj_[Ozy¼Oc¢ÃIZ¢id_^~]Kjﬁ`ij3¤FKﬃsFHOy°[Okj[GJFpdKﬃjyGJjﬁhH{7O
G1hH{ZOpF{_Kﬃjy;d;K1[nK[COVYGJjyZKﬃFf]ﬁ[X7^ZsÓhKJ[CÆ;d;`ahxM5X_[ChxMNGcOnKhn[G1MNO:VYGJj[hLKj3h>[e_OkOy;¢
v!{7O`iMgeZUiOkM5Okj~hLKhH`iG1jG¤¬[X_VL{ﬁKhKJ[CÆ ¤X7j_VYhH`aGJj°`W[lMKJy3On^~]°[HKﬃMgeZUi`ajZI5[Okj[GJFQ`ijZs
¤G1FHMKhH`aGJj /`ij~hHGK_G G¤AJKUiXZOz[ /

d;l{Z`WVL{ÈKﬃFfOX[OyhfGVDGJMNeZX7hHOhf{ZO_G G¤
VDGJMNMKj_yZ[ 

1J 0 
8I
  /

L¢¯v!{Z`W[xÆ~`ijy G¤Aj3XZMgOkFH`¡VkKﬃUud3[C`iI1j_KﬃUe7FHG~VYO[f[`ajZIZd¯yZKﬃhK
Gﬃ VYGJMNe7XZhLKhH`iG1j`¡[Éhf{ZO!hfFLKJy~`ihH`aGJj_KUZKeZeZUa`WVkKhH`iG1jy3G1MKﬃ`ajnGﬃ¤¯yZKhLK«Gﬃ¦U¡KﬃjZI1X_KﬃI1O[
`ajIJOkjZOpFLKﬃUudZKj_y¼G¤rZ`ije_KFHhH`¡VYXZU¡KﬃFk¢
 
Ì3ﬂ$ﬃ ﬁ3ﬃÓÐ(ﬁ

cX_VL{¦K¼e7FHG~VYO[f[y3OY»_j7O[nK^¿Op{_Kk3`aGJFkd^ZX7hjZG1hK©±C´D¶Y³²Wµ7¸J±Â² 	cµ 1
hf{Z`W[rKJ[Ce_OVYhrMX_[Chl^_Oy3OY»jZOy[COke_KFLKﬃhfOkUi]¢ !rjZO:lKk]NGﬃ¤¬y3OzVY`Wy3`ajZIGJjﬁhfOkFHMg`ij_KhH`iG1j
G¤QKFHG1^¿G1hhLK1[Æ©`¡[hHGÈKeZeZUa]©VYFf`ihfOkFH`¡Kg¤G1FFfOKJVL{Z`ij7IﬁK¼I1GcKU / 1\l{ZOkj©hf{Z`W[n1KﬃUiX7O
`¡[KJVkbcXZ`aFHOy©^~]©hH{ZO°[COkj_[G1Fkdhf{ZOhKJ[Æ`W[5VYGJj_[C`Wy3OpFHOy
hfG
{KzcOFfOKJVL{ZOy
`ahL[IJGKﬃUÂd
{7Okj_VYO5`ih[>Opj_y;¢\txj©OkÄ7KﬃMgeZUiO:`W[hH{_KhG¤QK¼hHFKﬃoCOVYhfGJFf]ﬁhHFLK1V|Æ~`ij7I¼hKJ[CÆ;d\l{ZOkFHO5hH{7O
y~O[hf`ij_KhH`iG1j
e_G1`ij~hVYG1j_[hf`ihHX7hHO[hH{7OI1GcKﬃUudKj_y
hH{7ONVYFf`ihfOkFH`aXZM `¡[>hf{ZOgy3`W[ChLKﬃjVYONhHG
hf{Z`W[BIJGKﬃUÂ¢_£ÂjNG1hH{ZOpF!hHOpFHM[Dd3KjOkFHFfGJF / G / 	J{_K1[!hHG^_OnMN`ijZ`aM`aYOzy;dJKj_yNhH{ZOQIJGcKU
`¡[FfOKJVL{ZOy
l`ahH{¨KeZFfOVY`W[C`iG1j
nl{ZOkj¨VYG1j_y3`ihf`iG1j / G / 	 
n`W[:[HKhH`W[Â»_Oy;¢Bv!{7O
OpJKUiX_KhH`aGJj§G¤nhH{7`W[5VYGJj_y~`ihH`aGJj¦M5X_[h^_Oe_OkFC¤GJFfMNOy©KhNKUiUr`ij_[ChLKﬃj~hL[@1{ZOkj_VDO¼hf{Z`W[
OpJKUiX_KhH`aGJj`¡[xKjZGJhf{ZOkFQyZKﬃhK_G hfFHOKhHMNOkj~hk¢7v!{ZOnMNGJMgOkj3hBl{ZOpjhH{7OVYG1j_y3`ihf`iG1j
`¡[![fKﬃhH`¡[+»_Ozy¼VpKﬃj^_OM KﬃFHÆcOzy^3]gKy3`W[fVYFHOphHOOkcOpj3hpdJl{Z`WVL{d7VkKﬃX_[C`ijZIhfOkFHMg`ij_KhH`iG1jG¤
hf{ZONhKJ[Æ¯d\VkKﬃj KﬃUW[CGÈVkKﬃX[OKhHFLKj_[`ahH`aGJj©hfGﬁKﬃj7GJhH{7OkFhKJ[Æ Kﬃhhf{ZO5{Z`iI1{ZOkFUaOkcOkUG¤
hf{ZOFfOKJVDhH`icOS[ObcXZOkjVY`ijZI7¢_£ÂjﬁhH{Z`¡[x[COkj_[Od¿hf{Z`W[xOpcOkj3hrVpKﬃjﬁ^_OX_[OzyhHG[Ce¿OzVY`ª¤]hH{7O
Opj_yGﬃ¤AhH{7OOkÄ~OVYXZhf`iG1j`ij~hHOpFH1KﬃUG¤!hf{ZOhLK1[Æ¯¢;q1KﬃUaX_Kﬃhf`iG1j
G¤l[CX_VL{ﬁVYG1j_y3`ihf`iG1j_[VkKj
    ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
^_OnMK1y3O«¤G1UiUaGﬃl`ajZI5Ky3]~j_KﬃMg`WVkKU¿OpcGJUiX7hH`iG1j 1~K[ObcXZOkjVYOGﬃ¤ﬀMNG~y3Oz[/Gﬃ¤ﬀOk1KﬃUaX_Kﬃhf`iG1j
G¤ /ÊdZG1FGﬃ¤ hH{ZOSVYFH`ahHOkFf`iXZMﬁd~VkKjﬁ^_Oy3OY»jZOy;d_^_OVYGJMg`ijZI»_j7OkF uKﬃj_ye_G[H[`a^ZUi]MNG1FHO
VDGc[hfUi] !l{7OkjﬁjZOKFH`ij7IN`ij~hHOkFfO[hf`ijZIG1F`iMge¿G1FHhKﬃj~hx1KﬃUaXZO[ ÂKjﬁOkÄZKMNeZUaOG¤AhH{Z`¡[«`aj
hf{ZO[ChHG1e3¬KﬃhLVL{OpÄZKMNeZUiOr`W[lhH{Kﬃhrl{ZOkjﬁVDGJMNe_KFH`ajZINKUWKFHM hf`iMNOhfGNVDXZFHFfOkj3hrhH`aMNOcd
Mg`ij~XZhHO[ﬀVkKﬃjN^_OnVDGJMNe_KFHOyGJj7Ui]5GJj_VYOr{ZG1XZFL[!{_KkcOr^_OkOkj¤G1XZj_yNhHG:^¿OQObÊXKﬃUÂdchf{3X_[
y~`iMN`¡[{Z`ajZInhH{ZO:VYG1MNe_KﬃFf`W[CGJj_[ L¢

ÌﬃÌﬂﬁ ﬃ ﬁ!

tlh:K[G1MNOkl{_Kh{Z`aIJ{ZOpFUaOkcOkUudK©¶	  	J±l±Â¸ﬃÀLÁgVkKj©^_Oy3OY»_j7Oy
K1[
Kj©KUiFfOKJy3]ﬁj7GJjZshHFf`i~`WKﬃUB^_Ok{_Kk~`iG1FnVYGJM5^Z`ajZ`ijZIgK¼hKJ[CÆ¤XZj_VYhf`iGJj dKﬃj_yÈJKFH`aGJX_[GJ^7s
[COkFHcOpFL[ny3OkhfOVYhH`ajZIZd`aj©hH{ZOOkj~~`iFHG1jZMNOkj~hkd_OkcOkj~hL[G1j©l{Z`WVL{¦KFfOKJVYhf`iG1j©MX[hn^_O
I1`icOkj 1kOc¢ I7¢idYe7FHOVYG1j_y3`ahH`iG1j_[hH{_Kh[C{ZGJXZU¡y^_O!cOkFf`ª»_Oyr^¿OD¤GJFHO¬[hKﬃFHhf`ijZIQhH{ZOAhLKJ[CÆ¤XZj_VYs
hf`iG1jdJGJ^[OkFfcOkFL[G1jNVDGJj_y3`ahH`aGJj_[hH{KﬃhAVYGJX7UWy`iMgeZUi]`aj3hfOkFHFfXZeZhf`ijZIhf{ZOlFHG1^_GJh!hKJ[CÆ;dcGJF
e_G[hLVDGJj_y3`ahH`aGJj_[:y3OVY`¡y3`ijZIG1j
hf{ZOhKJ[CÆ
hfOkFHMN`aj_Kﬃhf`iG1j 4ªk7Â¢v!{7O[OgVYGJjy3`ihf`iGJj[VkKj
^_OQVYGJM5^Z`aj_Kﬃhf`iGJj[ÉG¤`ij~¤GJFHM KﬃhH`aGJjn¤FHGJM [COkcOkFKﬃU7y3`ª­¯OkFfOkj3h [Okj_[CGJF[Yd~Kﬃj_yOk1KﬃUaX_Kﬃhf`ijZI
[CX_VL{NVYG1jJoCXZj_VDhH`iG1j_[Gﬃ¤ÉVYGJj_y~`ihH`aGJj_[DdJ`iMgeZUi`aO[;FHOK1[G1jZ`ijZISKﬃ^_GJX7h!hH{7Ok`iFhfFHXZhf{`aj3hfOkFH1KUW[
Kj_y@hf{ZOk`aFGﬃcOpFHUWKeZeZ`ajZIZ¢ﬀw«OK1VYhH`aGJj¦hHGÈhH{7O¼OpcOkj3h[VYGJFfFHO[Ce_GJj_y3`ajZIÈhHGÈhH{ZOGJ^[OkFfs
cOpF/`aj3hfOkFHFfXZeZhf`iGJj[/VpKﬃj`ij~cGJUacOly3`®­;OpFHOkj~h!hfFHOKhHMNOkj~hUaOkcOkUW[@1ﬃ`aj_[`¡y3Ohf{ZOxFfGJ^_GJhrhLK1[Æ
MNG~y3`®¤]3`ajZINe_KFLKﬃMgOkhHOkF[x`ij~hHOpFHj_KUiUi]dZl`ihH{7GJXZhS[hHG1eZeZ`ajZI dÉ`aj3hfOkFHFfXZeZhf`ijZINhf{ZO5hLKJ[CÆ;d
Kj_y5VkKﬃX_[C`ijZIQhHFLKj_[`ahH`aGJjhHG:KjZGJhf{ZOkFhKJ[Æ¯dJG1F/`aj3hfOkFHFfXZeZhf`ijZIrhH{ZOll{7GJUiOrKeZeZUa`WVkKhH`iG1jd
FfObcXZO[hf`ijZIgOkÄ3hfOkFHjKﬃU\{ZOkUie ¢ >`aj_KﬃUaUi]cd¯Kﬃ^_GcOhH{7OFHGJ^_G1hhKﬃÆ7[UiOkcOkUud_Kﬃj ¸ !&!_¹®² %L¸J±u² 	cµ
UaOkcOkU¬VkKﬃj¨^¿OVYGJj[`Wy~OkFHOy¯d/l{ZOpFHOFHG1^¿G1hhLKJ[CÆZ[5KﬃFfO^_Ok`ajZI¦[OzbÊXZOpj_VYOy¦KJVpVYGJFy3`ijZI
hfGﬁ1KﬃFH`aGJX_[eKﬃhHhfOkFHj[Y¢£Âj©eKﬃFHhf`WVYX7UWKﬃFpdhf{ZOVYG1MNe_Gc[`ahH`aGJjﬁ¤XZj_VYhf`iGJj©¤G1FGJX7hHeZXZh1Ks
UaXZO[Gﬃ¤>y3`®­;OpFHOkj~h:[XZ^ZshLK1[Æ7[y3O[fVYFH`a^¿Ozy `aj¦[OVDhH`iG1j 	~¢ºPﬁVkKj©^_ONX_[COy
hHGVYGJM5^Z`ajZO
OD­;OzVYhL[lGﬃ¤A[COkcOkFKﬃUhLK1[Æ7[xOkÄ~OVYXZhfOyN`ije_KFLKﬃUaUiOkU\Oc¢ÃIZ¢id_KMNGcOkMNODj~h!VDGJM5^Z`ijZOzyl`ihf{
¬KﬃUaUisW¤GJUiUaGl`ijZI7dZhH{ZO:FHO[CXZUih[«G¤!^_G1hH{ﬁhLK1[Æ7[x^_Ok`ij7I LK1yZy3Oy N`ajGJFy3OkFrhHG¤G1FHM hH{7O
FfO[X7UihH`ajZI5VYG1MNMKﬃjy;¢
 ".ﬃc3ﬃÐ(ﬁ Ð Ð_ŁBÐZﬃÓ

ﬃﬀﬃÓÐ(ﬁ

txj¦Kﬃe7eZUi`¡VkKﬃhf`iGJjVYXZFfFHOkj~hHUa]ﬁ^_Ok`ijZI°!G1FHÆcOy
G1j¨VYGJj_VDOkFHj_[nhH{ZO [ObcXZOkj_VD`ijZI°Gﬃ¤>KJVYhf`icO53`¡[`iG1j©hLK1[Æ7[[e_OVY`®»_OyﬁXZj_y3OpFhH{ZO¤G1FHM
G¤BKjZOkhCAGJFHÆgGﬃ¤ KﬃXZhfGJMKhLK`ijﬁZﬀ 4 P7Â¢7v!{ZOVDGJMNeZX7hLKﬃhf`iG1j_[/`aj3cG1UicOy`ijhH{7O
[COkj_[CGJFHs^_K1[OyVYG1MNMKﬃjyGﬃ¤ÉKﬃjK1VYhHXKﬃhHG1FlVYG1FHFfO[e_GJjy hfGnGJXZF¬yZKﬃhK>_G eZFfG~VYO[H[CO[Y¢
ÅrOkhHOkFfMN`ijKﬃhH`aGJjG¤_hH{7Ok`iF\[ChLKﬃFfhhf`iMNOz[;KﬃjyGﬃ¤hH{ZOk`aFhHOkFfMN`ijKﬃhH`aGJjr`Â¢ÃOc¢idDGﬃ¤_hf{ZOk`iFOpÄ3OVDXZs
hf`iG1j`aj3hfOkFH1KﬃUy3Oke_Okj_yZ[G¤\OkcOkj~hL[\y3OY»_jZOzy`ajhfOkFHM[Gﬃ¤ OkÄ~hHOkFfj_KﬃU_`ij7eZXZhL[G1F/`aj3hfOkFHjKﬃU
[ChLKhHO`ij~¤GJFHM KﬃhH`aGJj 1Z{7Okj_VYO:hH{ZOk]°VkKjﬁ^_Oy3O[fVYFH`a^_Oy¼^~]hLKJ[CÆZ[D¢v!{ZO5[CObÊX7Okj_VY`ajZIG¤
~`W[C`iG1j¼hKJ[CÆZ[rVYGJX7UWyNhH{ZOpj ¤G1UiUaGﬃ hH{7OeKﬃhHhfOkFHj[!eZFHG1e¿G[OyOzKﬃFHUa`iOkFA`ijhH{7`W[!e_Ke¿OpFk¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
  	
  
 p   !
£Âjﬁhf{Z`W[[COVYhf`iGJj d;!O^ZFf`iOY]¼FfOk~`iOk FfOkUWKhHOyAGJFfÆGJj[OzbÊXZOpj_VY`ij7INKj_y
y7KﬃhLKN_G
U¡KﬃjZI1X_KﬃI1O[Yd\MNGc[ChHUa]¼FfOKﬃUasÓhf`iMNO:Kj_y©[]~j_VL{ZFHG1jZGJX[Yd;¤FHG1M hH{7Oe_OkF[e_OVYhf`icOGﬃ¤¬hH{ZOp`iF
VDGJM5^Z`ij_KhH`aGJjN`aj3hfG5KUWKﬃj7IJX_KIJOksUiOkcOpU\VYGJMNMgGJj¤FLKﬃMgOk!G1FHÆ¯¢

ﬁﬃﬀ '   '      %*     *  '/.
 $BÌ33ﬃ

Ì .#ﬁ"! \#!_Ì3

txMNG1jZIc[Chhf{ZO°[ObcXZOkj_VD`ijZI°UWKﬃj7IJX_KIJO[Dd!Kj@`aMNe_OkFLKs
hf`icO°GJjZOﬁ`¡[  ﬀ_ 4   7ÂdBl{Z`¡V|{ `¡[N[]~j_VL{ZFHG1jZGJX_[Dd!MNOKjZ`ij7I
hf{_Kﬃh`ih[`ij[hHFfX_VYs
hf`iG1j_[KFHOVYGJj_[C`Wy3OpFHOy hHG¦^_O©`ij[hLKj3hKﬃjZOpGJX_[`ij `ihL[¤G1FHMKUMNG~y3OkUu¢l£ÂhN¤OKﬃhfXZFHO[
1KFH`iG1X_[5VYGJj~hHFfGJUl[ChHFfX_VYhHX7FHO[Dd`ij_VYUaX_y3`ajZIe_KFLKUiUiOpUi`W[CMﬁdKj_y©hH{ZFfOkOlKk]Z[hfGÈ[hfGJe K
[CXZ^ZseZFHG~VDO[H[@1;j_KﬃhfXZFLKUhHOpFHMN`aj_Kﬃhf`iGJj Ó^~]¼FfOKJVL{Z`ajZIhf{ZOnOkj_yG¤AKN[OzbÊXZOpj3hf`WKﬃU [hKﬃhHOps
MgOkj3h Ldl`ihf{_y3FLKk¬KﬃU Ó`ajNKjNOkÄ7VYOkeZhf`iGJj{Kﬃj_y3Ua`ijZInMNOzV|{_KjZ`W[CMﬁdkl{ZOkFfOKU¡KJ[h¬KJVYhf`iG1j
G1j¦hH{ZO`ij[hLKj3h:Gﬃ¤Ql`ihf{_y3FLKk¬KﬃUl`W[ne_Gc[H[C`i^ZUaO :Kﬃjy `aj3hfOkFHFfXZeZhf`iGJj Ó^~]©K¬KﬃhLVL{_y3G1I
MgOV|{KﬃjZ`¡[Mﬁd7VkKﬃj_VDOkUiUa`ijZIKj3]KJVYhf`iG1j
`aj
hf{ZO`ij~hHOkFfFHXZe7hH`iG1jﬁ`ij_[ChLKj3h L¢\£Âj3hfOkFHFfXZeZhH`aGJj
Kj_y©l`ihf{_y3FLKk¬KﬃUAKﬃFfOy3OY»_j7`ihH`acO1;hf{ZOkFHO5`W[njZGﬁlKk]ﬁG¤FfO[hKﬃFHhf`ijZI¤FHG1M hf{ZO[hKﬃhfO
l{7OkFHONhf{ZOg[hHG1eZeZ`ajZIﬁ{_Kﬃe7e¿OpjZOy;¢ﬀ£+jGJFLy~OkFhfGﬁOkj_Kﬃ^7UiO5hLKJ[CÆZ[l`ahH{¦K°y3XZFKﬃhH`aGJj¦hHG
^_O5OkÄ~OVYXZhfOy;d  ﬀ_¿d;`aj
`ahL[FHOzVYOkj~hxcOkF[`aGJjd[CXZeZe_GJFfhL[Kj
`aj_[hfFHX_VYhf`iG1j .+#<.!7 d
VpKﬃX_[C`ijZIgKﬃjﬁOkÄ~hHOpFHj_KU\KJ[]~j_VL{ZFHG1jZGJX[xeZFHG~VDO[H[lhHGN^_O:OkÄ3OzVYXZhHOzy 13`ahlFHOVYOp`icO[AK[ChLKﬃFfh
[C`iI1j_KﬃUudÊOpMN`ih[KFHOz[XZUahB[`aIJj_KUÂdcGJFAVkKj^_OQ[hHG1eZe_Oy^~]KÆ~`iUiU7[`aIJj_KU jZG:[X_[Ce¿Opj_[`aGJj
Kj_yFHOz[XZMN`ajZI5KﬃFfO5[XZe7e¿G1FHhfOy ]cOph L¢_v!{7OeZFfG~VYO[H[CO[{_KkcOnhHGN^_OMKj_KﬃI1Oy¼^~]°Kﬃj
OpÄ3hfOkFHj_KU3hKJ[CÆ5VYGJj~hHFfGJUiUaOkF 4ª 7udcKﬃjyKFHOljZG1h/lFf`ihfhHOkjl`ahH{Z`ajhH{ZOrKeZeZUi`¡VkKﬃhf`iG1jdJl{Z`¡V|{
VDGJMNeZFfGJMN`¡[O[BhH{ZOnX_[COGﬃ¤Bhf{ZOe7FHGJI1FLKMNMN`ij7IOkj~3`aFHG1jZOkMNOkj~hL[AKﬃj_y°Kﬃj_KUi]7[`¡[«hfGcGJUW[D¢
trjKeZeZUa`WVkKhH`iG1jGﬃ¤ﬀhH{Z`¡[xVYG1j_[hfFHX_VDhl`W[!hLK1[Æ~sÓUaOkcOkU¯eZFHG1IJFLKMNMN`ajZIn`ijFHG1^¿G1hH`¡Vk[&4®k7u¢
v!{ZOÈK1[]~j_VL{ZFHG1jZGJX_[NU¡KﬃjZI1X_KﬃI1O l #" 4ÃP6 7QeZFHG~`Wy3O[5K©1KﬃFH`aOkhC]©Gﬃ¤S`ij~hHOkFfs
FfXZeZhf`iGJj°[ChHFHXVYhHXZFfO[/¤GJFrhLK1[Æ7[«U¡KJ[ChH`ij7IGﬃcOpFlK5y3XZFLKhH`aGJj¢_v!{ZOz[On`ij~hHOkFfFHXZe7hH`iG1j_[lVkKj
^_OI1FHGJX7e¿Ozy`ij~hHG5j3XZMgOkFHG1X_[xVDGJM5^Z`ij_KhH`aGJj_[D¢_£+jKJy3`ahH`aGJjhfGNhH{7OkMﬁdZhH{7OOkcOkj~hL[!OpÄ3s
VL{_KjZIJOyVpKﬃj^_Or[XZ^7MN`ihfhHOyhHGQJKFH`aGJX_[MgOkMNGJFf`iKhH`aGJje_GJUa`WVY`aO[Y¢1v!{ZOAhLKJ[CÆZ[BVkKj^_O
[CX_[e_Okjy3Oy;dcKj_yhH{7OkjFHO[CXZMNOynKh/hf{ZOk`aF[ChHGJe7eZ`ijZI>[hLKhHOcd1GJF`aj3hfOkFHFfXZeZhHOzy`ij5KQy3OY»_s
j7`ihH`acO!¬Kz]¢ctxeZeZUa`WVkKhH`aGJj_[lFH`ahHhHOpj`ajhH{ZOlU¡KﬃjZI1X_KﬃI1OnKﬃFfOVYG1MNeZ`aUiOy`ij~hHG>KﬃXZhfGJMKhLK3d
l{7`WVL{©VkKj©^_O[X7^ZMN`ihfOyhHG°1KﬃFH`aGJX_[Kj_KﬃUa]Z[C`W[:Kﬃj_y
e7FHGcGﬃ¤QhHGcG1UW[D¢Ç {ZOkj KﬃFHFf`i~`ijZI
KhhH{7OUiGAO[hrUiOkcOpU;Gﬃ¤Ahf{ZO{Z`aOkFLKFLVL{3]gGﬃ¤AhLK1[Æ7[Kﬃj_yﬁ[CXZ^ZshLK1[Æ7[>`aj l #"Éd_hH{7O
^_Ok{Kz~`iG1FlGﬃ¤Bhf{ZOneZFH`aMN`ihf`i1OlMNG~y3XZUaO[lKﬃFfOOpÄ3hfOkFHj_KU;hfGhf{ZOnUWKﬃj7IJX_KIJOc¢
 # ﬃc ..#ﬁ! \#!_Ì~

TBU¡KJ[H[C`WVkKUlIJFKﬃeZ{Z`¡VkKﬃUB¤GJFfMKﬃUa`W[M [«¤OKﬃhfXZFHO KﬃXZhfGJMKhLK3d
^7XZhxhf{ZOk]°KﬃFfO:y3` VYXZUahHUi]gKﬃe7eZUi`¡VkKﬃ^ZUaO:KJ[[CX_V|{°hHG5MNGJFfOnhH{_Kjﬁ[M KﬃUiU¯eZFHG1^ZUiOpM[YdZ^_Oks
:6  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
VpKﬃX_[COlGﬃ¤¯hH{ZOp`iF\UWKJVLÆnGﬃ¤ [hfFHX_VDhHXZFfO1JKrMNG~y3`ª»¿VkKﬃhf`iGJj:Gﬃ¤ K[C]Z[ChHOkM¾[e_OVD`ª»¯VkKhH`aGJjMN`aIJ{~h
FfO[X7Uihl`ijKcOpFH]y3`®­¯OkFHOkj~hrKﬃX7hHGJM KﬃhHG1jdZl{Z`¡V|{°{_KJ[lhHG5^_OVYG1MNeZUiOphHOkUa]FHOk~`W[COy;dZGJF
OpcOkjFHOklFf`ihfhHOkj¢EOkhHFf`_jZOkhL[¤OKhHXZFfOnVYG1j_VYXZFfFHOkj_VD]cdJl{Z`¡V|{5[C`iMNeZUa`ª»_Oz[[e_OVY`®»¯VkKhH`iG1jd
Kj_y©MKﬃÆcOz[>`ahMNG1FHOgVYGJMge_KJVYhp¢ chH`aUiUÂd¯hH{ZO[COeZUWK1VYOkshHFLKj_[`ahH`aGJj©jZOphL[KFHON¯KhkdKj_y
U¡KJVLÆﬁKN{Z`aOkFLKFLVL{3]l{Z`¡V|{ﬁAGJXZU¡y
KUiUiG¾hHGN¤uKJVYhfGJFf`ikO5[CGJMNOSKJ[e_OVDhL[G¤rKN^_Ok{_Kk~`iGJF
Kh5K{Z`iI1{¦UiOkcOkU 1;`ij¦hf{Z`W[:[Okj_[COcdhf{ZOk]¦KFHO[ChH`aUiU!FfOkUWKhH`acOkUi]°UiGlsÓUaOkcOkU¤GJFfMKﬃUa`W[CM[ 
^_O[C`Wy3Oz[YdchH{ZOp`iFA[OkM Kﬃj~hH`WVp[`W[jZG1hlKﬃUalKk]7[/VDUiOKF 4®Y7u¢ctxjZG1hH{ZOkFAIJFKﬃeZ{Z`¡VkKﬃU_U¡KﬃjZI1X_KﬃI1Ocd
Oz[e_OVY`¡KﬃUiUa]y3O[C`iI1jZOy ¤G1FKj_yl`Wy~OkUi]X_[COy¼`ajhH{7OVYG1j3hfFHGJU\Gﬃ¤AeZ{~]7[`WVpKﬃUeZFfG~VYO[H[CO[Yd
`¡[ ;&#   uKﬃU¡[GVkKﬃUaUiOy   ´´|µ3±Â²W¸J¹  3µ %Y±Â² 	cµ '7¸c¶L±½À `ihSVYGJj[`W[ChL[Gﬃ¤QeZUWK1VYOks
hfFLKj_[`ahH`iG1j©[C]Z[ChHOkM [Yd¯VYGJj~hHFfGJUiUa`ijZIghH{ZOgKJVYhf`i~`ihC]Gﬃ¤¬OkÄ3hfOkFHjKﬃU\hLKJ[CÆZ[D¢ !xFf`iI1`ij_KUiUi]y3Oks
»jZOy`ijÈKgbÊXZ`ahHO5KM^Z`aIJXZG1X_[!¤uKJ[{7`iGJj d  ; #%©`¡[x^_Ok`ijZI [hHXy3`iOy`ajﬁhH{ZO5[COkj_[CO
G¤¤G1FHMKUi`ak`ijZIQ`ihL[l[COkMKj3hf`WVk[DdcKﬃj_yVYG1jZjZOVDhH`ij7I`ihAhHGhf{ZO:Kﬃj_KUi]7[`W[BhHGcG1UW[!¤FHGJM hH{7O
[C]3jV|{ZFfGJjZG1X_[rKﬃeZeZFfGcK1V|{ 4 PJ7Â¢
t !OpUiU;Æ~jZGljN¤GJFfMKﬃUaUi]5y3OY»jZOyNIJFKﬃeZ{Z`¡VkKﬃU\UWKjZIJXKﬃIJO:`W[~#%$ﬁ  4ª 	7Âd
l{7`WVL{©Okj_K^ZUiO[nhH{ZOgIJFLKeZ{Z`¡VkKﬃUr[Ce¿OzVY`ª»¯VpKﬃhH`aGJj©G¤{7`iOkFKﬃFLVL{Z`¡VkKﬃUAKﬃjy eKﬃFLKUiUaOkUlKXZhHG1s
M KﬃhLK~d;l`ihf{¦K¼1KFH`iOph]°Gﬃ¤QVYG1j_[hfFHX_VDhL[KMNGJj7Ic[hnl{Z`¡V|{ÈhH{7O '7²ªÀD± 	c¶dKﬃUaUiGl`ij7I¼¤GJF
ÆcOpOkeZ`ij7INGﬃ¤¬hH{ZO5UWK1[hn3`¡[`ahHOy°[hLKhHONG¤rKj©[CX_[e_Okj_y~Oy©[X7^ZsÂKXZhHG1MKﬃhfGJjd\Kj_y
FHOz[XZs
Mg`ijZI°Gﬃ¤n`ahL[KJVDhH`i~`ihC]ﬁ`aj@hf{Z`W[5VYXZFfFHOkj~h[ChLKhHOc¢B£Âh{_K1[^_OkOkj¦`aj3_XZOkj~hH`¡KﬃUrK1[Kﬁ[Ce¿Ops
VD`ª»¯VkKhH`aGJj¦UWKjZIJX_KIJOcdAKﬃUaGJjZIl`ihH{¦hf{ZOMNG~y~OkUly3OD»_jZ`ij7I
`ahL[5[OkMKj3hf`WVk[D¢\t FfOVYOkj~h
OpÄ3hfOkj_[`aGJjd VkKﬃUaUiOyﬁ{3]~^ZFf`Wy©~"#%$ﬁ& 4 P~7ÂdVDGJj_VYOpFHj_[hH`aMNOyhfFLKﬃj[`ihf`iG1j©[C]Z[Cs
hfOkM[Dd¿l{ZOpFHO5[hKﬃhfO[nKﬃFHOU¡Kﬃ^_OkUaOy^3]°XZj_VYG1j_y3`ahH`iG1j_KﬃUAy3`®­¯OkFHOkj~hH`¡KﬃU\ObcX_Kﬃhf`iGJj[Yd;hf{3X_[
[Ce_OVY`ª¤]~`ij7Il^¿Op{_Kk3`aGJFL[VDGJM5^Z`ijZ`ajZIly~`W[HVDFHOkhfOBKﬃj_y:VYGJj~hH`aj3X7GJX_[;OkcG1UiXZhf`iG1j_[¿`u¢ Oc¢adY{~]3^ZFf`Wy
[C]Z[ChHOkM [ 4 P  3d_P17Â¢
txj7GJhH{7OkFxI1FLKeZ{Z`WVpKﬃU\UWKﬃj7IJX_KIJO5`W[ ﬃ ¯ﬁ!ﬁcd3^_OkUaGJjZI1`ijZINhfGNhH{7O[C]3jV|{ZFfGJjZG1X_[«¤uKs
Mg`iUi]d3`ijKNVYUaGc[OpFx¤uKJ[C{Z`iG1jﬁhH{_Kj§~#%$ﬁ cd¤FfGJM l{Z`¡V|{°`ih`¡[«`aj_[eZ`aFHOy 4 P1P7Â¢
£Âh¤OKhHXZFfO[/hf{ZOVDGJj_[ChHFHXVYhH`aGJjNG¤ﬀKﬃXZhfGJMKhLK3dchf{ZOxe_G[H[`a^Z`iUa`ihC]hHG:Okj_VkKe_[X7UWKﬃhfOhH{7OkM
`aj_[`¡y3OK5[hKﬃhfOGﬃ¤¬KﬃjﬁXZe7e¿OpFHsUiOkcOkU\KXZhHG1MKﬃhfGJjd_`ijK{Z`aOkFLKFLVL{Z`WVkKUlKk]cd_Kj_yﬁKe_Ks
FKﬃUaUiOkUrVYG1MNe_Gc[C`ihH`aGJj¨Gﬃ¤SKﬃXZhfGJMKhLK~¢!£Âhgy3GcO[jZG1h¤OKhHXZFfOﬁ[X[e_Okj_[C`iGJj GJF5{Z`¡[hHG1FH]c¢
£Âj¨`ihL[eZFfO[Okj~h5cOkFL[C`iGJj d`ihg[XZeZe_G1FHhL[Nhf{ZOﬁ[Ce¿OzVY`ª»¯VpKﬃhH`aGJj G¤nhH{ZOÈVDGJj~hHFHG1UxUaGJI1`WV¼G¤
KeZeZUa`WVkKhH`iG1j_[YdZ^7XZhljZGJhrGﬃ¤ KJVDhH`iG1j_[lGJFrGJe_OkFLKhH`aGJj_[lGJj°JKUiXZOz[!Gﬃ¤BOkcOpj3h[4®Y7u¢
t[BKVYG1j_VYUiX[`iG1jG1j[OzbÊXZOpj_VY`ij7IUWKjZIJXKﬃIJOz[Yd3l`ahH{Z`ajG1XZFle_OkFL[Ce_OVYhH`acOcdJG1jZOnVkKj
[fKk]§hH{Kﬃh`ª¤nhf{ZOk] KﬃUiUaG ¤GJF{Z`aOkFLKFLVL{Z`WVkKUry3OVYG1MNe_Gc[C`ihH`aGJjdAy3Glj Kﬃhhf{ZOﬁUiG!Oz[h
UaOkcOkUud¿hf{ZONjZG1jZsÓ`aj_[hKﬃj~hLKjZOkGJX[YdjZG1jZsÂ[CObcXZOkj_VY`ajZIZd\VYG1j3hf`ij~XZGJX[>hKJ[CÆZ[hf{_KﬃhSKﬃFHO [Oks
bcXZOkjVYOy5KﬃFHOQOkÄ3hfOkFHjKﬃU_hHG:hH{ZOU¡KﬃjZI1X_KﬃI1OcdZ{ZOkjVYOxhfGhf{ZOeZFfGJIJFKﬃM[BlFH`ahHhHOpjd~Kﬃj_yNhHG
hf{ZOX7j_y3OkFfUi]~`ijZIMNG~y~OkU81Zhf{ZOkFHO:KFHOhCAGNy3`®­¯OkFHOkj~hkd_[COke_KFLKﬃhfOy¼¤FLKMNOkAGJFHÆ7[/¤GJFrhH{7O
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 1
[CObcXZOkj_VY`ajZIrGJj5hH{ZOlG1jZOx{Kﬃj_y;dKﬃj_yhH{ZOlhKJ[CÆZ[GJjhf{ZOlGJhf{ZOkFB{_Kj_y;¢ct[\lKJ[BKUiFHOzKJy3]
j7GJhHOzyK^¿GcOcd~y3FKkl^_KJVLÆZ[G¤hH{7`W[B[`ahHX_KhH`iG1jNKFHOrhH{_Kh!hf{ZOrKﬃj_KUi]7[`¡[/Gﬃ¤ÉKﬃeZe7Ui`WVpKﬃhH`aGJj_[
`¡[!Ui`aMN`ihfOy;dcKj_y¼hf{_Kﬃhl{ZG1MNGJI1OkjZOk`ahC]G¤hf{ZO:[e_OVY`®»¯VkKﬃhf`iG1j ¤G1FHMKUi`¡[M `W[!`iMge_Kﬃ`aFHOy;¢
EKFHh\Gﬃ¤¯hH{7O/MgGJhH`a1KﬃhH`aGJj¤GJFfhH{ZOAFHO[CXZUih[Ée7FHO[COkj3hfOy`ij:hH{Z`¡[Ée_Ke_OkF`¡[ÉhfG`ij~hHOpIJFLKhHO
y~XZFLKhH`iG1j_KﬃU_^_Ok{_Kk~`iG1FL[Gﬃ¤ hLKJ[CÆZ[`aj3hfGhH{ZOQ[HKMNO/¤FKﬃMNOp!GJFfÆ:KJ[/FfOKJVDhH`icOBhfFLKﬃj[`ihf`iG1j_[
¤G1Fr[ObcXZOkjVY`ijZI7¢

ﬁ  *ﬁ#*  " %*    *  ﬂ'/.
ÅQKﬃhLK_G UWKﬃj7IJX_KIJO[{KzcOgGJFH`aIJ`aj_KﬃUaUi]È^¿OpOkj¦`ij~hHFHG~y~X_VYOy©K1[Kﬁy~OVYUWKFLKhH`icOglKk]cd
FfOkUWKhHOyNhfG¤XZj_VYhf`iG1j_KﬃU\UWKjZIJX_KIJO[Dd;Gﬃ¤/[e_OVY`®¤]3`ajZI5KﬃUaIJGJFf`ihf{ZM[!¤GJFQKe_KﬃFfhH`¡VYXZUWKFlGJFfs
IKﬃjZ`aKﬃhf`iG1j¼G¤Be_KFLKﬃUaUiOkU KﬃFV|{Z`ahHOVDhHXZFfO[
4ªkP7u¢0?xGAOkcOkFkd1hH{ZOk] VkKﬃj°KﬃU¡[G^_O:[OkOpjK1[xK
jKﬃhHX7FLKﬃU~lKk]G¤¯[e_OVD`ª¤]~`ijZI¬VYOkFHhKﬃ`ajhC]~e_O[;Gﬃ¤¯VDGJMNeZX7hLKﬃhf`iG1j_[YdD`ij~cGJUi~`ij7I!hH{7O/FfOke_OkhHOzy
OpJKUiX_KhH`aGJjNG¤G1XZhHeZX7hlJKUiXZOz[ ¤FHG1M `ij7eZXZh!1KUiXZO[AKJVkVDGJFLy~`ijZIhfGKIJ`acOkj5ObÊXKﬃhH`aGJj
`ajhf{Z`W[A[Okj[OcdchH{7Ok]5KﬃFfO HcOkFf]j_KﬃhfXZFLKU;hfGVYG1j3hfFHGJU¯[fVY`iOkj~hH`¡[h[  4ªDZd3e ¢ 	1 7udZKﬃjyH`aj
y~`iIJ`ahLKU_[`aIJj_KU¿e7FHG~VYO[f[`ajZIZdcOkcOkj:l`ihf{ZGJXZhBhf{ZOlMNGJhf`i1Kﬃhf`iG1jGﬃ¤\VDGJj_VYX7FHFHOpj_VY]  4ªﬀ	cdJe¢
	1JP7Â¢~v!{3X[É¤FHG1M hH{Z`¡[e_GJ`ij~hG¤~`iOknd1yZKﬃhKx_G§UWKjZIJXKﬃIJOQ[OpOkM hfG^_Olhf{ZOlj_KﬃhfXZFLKU
¬Kk]NGﬃ¤ [e_OVY`®¤]3`ajZIjZG1jZsÂ[CObcXZOkj_VY`ajZIZdZj7GJjZs`ij_[ChLKj3hKﬃjZOkG1X_[xhKJ[Æ7[Y¢
v!{ZO°yZKhLK_G U¡KﬃjZI1X_KﬃI1O 
ﬀ 4®Y7Âd\Ui`aÆcOZﬀ¿d`W[[C]3jV|{ZFfGJjZG1X_[Y¢Btrj
`aMNe_GJFfhLKﬃj~hﬀy3`ª­¯OkFfOkj_VYOB`W[hH{Kﬃh 
ﬀ`¡[É¤XZj_VDhH`iG1j_KﬃUudkl{Z`iUaOZﬀ>`¡[ÉFfOkUWKhH`aGJj_KUÂ¢
v!{7O 3´AµZ²i±u² 	cµ!¯¶Y²Wµ %k² !_¹i´;`aj ﬁ [fKz]7[;hH{KﬃhLKlJKFH`¡Kﬃ^ZUaO/`¡[;hH{ZG1FHG1XZIJ{ZUa]:y3OY»_jZOzy
¤FfGJMﬂ`ahL[y~OVYUWKFLKhH`iG1j©Kj_y
hf{ZOOzbÊX_KhH`aGJjÈ`ijÈhH{ZO5UiOY¤hne_KFHh:Gﬃ¤rl{Z`¡V|{ﬁ`ahKeZe_OKﬃF[ 
4®Y7de¢		7`ij Zﬀ¿dhH{7`W[`W[j7GJh5hHFHX7O ¤G1FhH{ZO°VYUaG~V|Æy3OY»jZ`ihf`iGJj dl{Z`¡V|{¨VkKj
y~Oke_Okj_yNGJj°hH{ZO:VYG1j3hfOkÄ3hA`ijl{Z`¡V|{hH{7O[C`iI1j_KﬃU\y3OD»_jZ`ihf`iG1jKeZe_OKﬃF[Y¢
xOp`ihH{7OkFnGﬃ¤rhH{7OkM y3GcO[¤OKhHXZFfONOkÄ~eZUi`¡VY`ih>[ObcXZOkj_VD`ijZI°VYG1j_[hfFHX_VYh[Yd\^ZXZhFfOVYOkj~h
AGJFfÆGJj ﬁ NVYG1j_VYOkFfj_[FHOVYX7FL[`acO/¤XZjVYhH`aGJj_[
4 7ÂdJl{7`WVL{OkjKﬃ^ZUaOlhH{ZOr`ij~hHFfG~y3X_VYs
hf`iG1j©Gﬃ¤>K¼¤GJFfM G¤r`iMNe_OkFKﬃhH`acO5[ObcXZOkjVY`ijZIOc¢ÃIZ¢adÉFfOks`ijZ`ahH`WKUi`aKﬃhf`iGJjÈGﬃ¤QKe7FHGJI1FLKM
l{7Okj°KVYG1j_y3`ahH`iG1j^¿OzVYGJMNOz[/hHFfXZOc¢
£ÂhB`W[Be¿G[H[C`i^ZUaOhHG:MNOkMNG1FH`ipO![ChLKhHO`aj3¤GJFfMKﬃhf`iGJj5`ij5hH{7O[OQyZKﬃhK_G UWKjZIJX_KIJO[Dd
X[`ij7IﬁhH{ZO°y3OkU¡Kk]
G1e¿OpFLKﬃhfGJF[ B`ih`¡[KﬃU¡[Gﬁe_Gc[f[`i^7UiOhHGﬁMKÆcONVDGJMNeZX7hLKﬃhf`iG1j_[VYGJjy3`is
hf`iG1jZOy^~]¼hf{ZOeZFfO[OkjVYOG¤!OpcOkj3h[!GJFnhH{7O1KﬃUaXZOGﬃ¤A^_GcGJUaOKﬃj[`aIJj_KUW[Y¢ v!{3X_[Dd;`ihr`W[
e_G[H[`a^ZUiOrhHGn`aMNeZUi`¡VY`®hHOkU®]M Kﬃj_KIJOlhH{7Or[ObcXZOkj_VD`ijZIG¤\y3`®­¯OkFHOkj~hMNG~y~O[Gﬃ¤ VYG1MNeZXZhKﬃs
hf`iG1j¢ 9!XZhB`ij5IJOkjZOpFLKﬃUudceZFHG1IJFLKMNMN`ajZIn[OzbÊXZOpj_VY`ij7Ic[hH{_Kh!¬Kz]`¡[MKJy3OlX7jZeZFLK1VYhH`¡VkKﬃU
^~]hH{7OrKﬃ^_[COkj_VYOrGﬃ¤ﬀ[CXZeZe_GJFfhH`ij7I[hfFHX_VDhHXZFfO[YdcKj_yhf{ZOxG1^ZUi`aIcKhH`iG1jhfGeZFfGJI1FLKﬃM hH{7OkM
^~]N{_Kj_y;¢
  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %

ﬁ
    $  +-. "  .0'  '       * + +-*  *   "
3z "ﬀÐÊÏ ﬁ\ÌÊLÏ:Ð_%ÐlkÌﬃ\Ì4ﬁ_ﬃÓ ."\ÐcÌ3kpÌ3

£Âjhf{ZOy7KﬃhLKGﬃ VDGJMNM5XZs
j7`ihC]cdJ`aj_[hKﬃj_VYOz[ G¤{~]3^7FH`Wy5[OzbÊXZOpj3hf`WKﬃU

yZKhLKx_G y~O[`aIJj_[BOkÄ3`¡[h
4®kP781chH{ZOp]VYG1j_VYOkFfj
hf{ZOQ[ObcXZOkj~hH`¡KﬃUi`ahC]G¤I1FHGJX7e_[!Gﬃ¤ GJe_OkFLKhH`aGJj_[!`aj5KyZKhLK>Gﬃ j7OkhC!GJFfÆ;¢v!{ZO[CObcXZOkjZs
hf`WKUBV|{KﬃFLK1VYhHOpFxG¤l[CGJMNO:e_KﬃFfhL[Gﬃ¤¬hH{ZOSVYGJMgeZXZhLKhH`aGJjﬁ`ijKyZKﬃhKgGﬃÒjZOphAGJFfÆﬁVkKj
^_OﬁI1`icOkj¦^~]@hf{ZOﬁeZFfGJIJFKﬃMNMgOkFkd\l{ZG¦[X7eZeZUi`aO[5[ObcXZOkj~hH`¡KﬃUleZFfG~VYO[H[CO[KJ[G1e_OkFLKs
hfGJF[lVYGJjZj7OVYhHOzy`ij~hHGSKUWKﬃFfIJOksIJFKﬃ`ajﬁyZKhLK_G jZOkhC!G1FHÆ¯¢Z£ÂhlVkKj°KﬃUW[CG^_OOpÄ3hfFLKJVDhHOy
¤FfGJM K j7OkhC!GJFfÆG¤leZFf`iMN`ahH`icOQGJe_OkFLKhHG1FL[Yd\^3]y3OkhfOkFHMN`ajZ`ij7I HOkÄ~OVYXZhf`iG1jﬁhH{ZFfOKJyZ[ 
hf{_KﬃhAIJFfGJXZe°[G1MNOlGﬃ¤\hf{ZOkMﬁdKﬃj_yNy~`iMN`ajZ`W[C{Z`ijZIrhH{7OKMNGJXZj~hBGﬃ¤\G1e¿OpFLKﬃhfGJF[YdZ{ZOkjVYOxG¤
VDGJMNM5XZjZ`¡VYKhH`iG1j_[/^_OkhCAOkOkjG1e_OkFLKhHGJF[Yd;^~]`iMNe7UiOkM5Okj~hH`®jZIhf{ZO[CO[OzbÊXZOpj3hf`WKﬃUeKﬃFHh[
`ajhH{ZOnO  VY`iOpj3hHcG1jﬁxOpXZMKﬃj7j ¬Kz]¢
£ÂjNhf{ZO:[]~j_V|{7FHGJj7GJX_[lKeZeZFHGKJVL{d_KVYG1M^Z`aj_Kﬃhf`iG1jG¤\`iMNe_OkFKﬃhH`acOrKﬃj_yyZKhLK_G
¤OzKﬃhHX7FHO[`W[MKJy~O/`aj¯ﬁ# 4 	 7 1ﬃhf{Z`W[;¤GJFfMKﬃU1MNG~y3OkUc¬KJ[y3OD»_jZOyn`ijFfOkUWKhH`aGJjnl`ihf{hH{7O
VDGJMNMNG1j¤GJFfMKﬃh[ﬀ¤G1Fl[C]3j_VL{ZFfGJjZG1X_[/U¡KﬃjZI1X_KﬃI1O[-4 P 	7ÂdcKj_yNXZj_y3OkFfUi`aO[hH{7OnyZKﬃhK_G
KeZeZFfGcKJVL{NhfG[C]3jV|{ZFfGJjZG1X_[/e7FHGJI1FLKMNMN`ij7IZ¢1£+j;#d3hf{ZOr`iMNe_OkFKﬃhH`acOBe_KﬃFfhL[!VDGJj_[C`W[h
`ajﬁGJFy3OkFH`ajZINhf{ZO5KJVYhf`iG1j_[x`ij[`Wy~O5Kﬃjﬁ`ij[hLKj3hn`u¢ Oc¢adZhH{ZOk]°KFHO`ij[`Wy~OhH{ZOG1e¿OpFLKﬃhf`iG1j_[
`ajhH{ZO:yZKhLK_Gn¢

ÌﬃÌﬂﬁ ﬃ ﬁ!ﬁcÐ'ﬁﬁ\Ì3JﬃÐ(ﬁ§Yz3Ì~Ð QÈÑ3z "ﬀÐÊÏ ﬁ\ÌcLÏÐ_%

trjZGJhf{ZOkFllKk]
G¤QVYGJM5^Z`ajZ`ijZIg[OzbÊXZOpj_VY`ij7IKj_yÈyZKﬃhK¼_G `W[hf{_Kﬃh:Gﬃ¤
ﬀ &! 4 P7Âd;l{ZOpFHOgKﬃj
OpcOkj3hAMNOVL{_Kﬃj7`W[M `W[!X[OyN¤GJFrhH{ZO:[OzbÊXZOpj_VY`ij7IGﬃ¤Ay3`®­¯OkFHOkj~hrVYG1jZjZOVYhf`iG1j[ChLKhHO[xG¤
K5yZKhLK_G jZOkhC!G1FHÆ¯¢#?xG!OkcOpFkdchH{ZO:OkcOkj~hL[AKﬃj_yhH{ZOnXZjZ`ahL[l`ijhH{7Oy7KﬃhLK_GÒKﬃFfO
{Kﬃj_y3UaOy¼`aj°KﬃjﬁGJFfhH{ZG1IJG1j_KﬃU¤uK1[{Z`aGJj¢¯v!{ZO:UWKﬃj7IJX_KIJO`W[ly~O[`aIJjZOy°KﬃhQKUaOkcOkU¯`ij_[CeZ`is
FfOyN^3]g{_KﬃFy3lKFHOy7KﬃhLK_G KFLVL{Z`ihfOVYhHX7FHO[@13`W[/¤X7UiUi] KJ[]~j_VL{ZFHG1jZGJX[Yd¯Kﬃj_yN¤OKﬃhfXZFHO[
j~XZMNOpFHGJX[x`ij_[ChHFfX_VYhH`aGJj_[rMNGJhf`i1KﬃhfOy^3]°hH{Z`¡[[]7[hfOkMNsUiOkcOpUFHOkUaOk1Kﬃj_VYO¢;v!{~X_[Yd KJ[K
¤X7UiUisu[`akOynUWKﬃj7IJX_KIJOcdc`ihﬀ`W[bcXZ`ihfOlVYG1MNeZUaOkÄ Kj5Kﬃ^_[ChHFKJVYhBMNG~y3OpU3{_K1[/^_OkOkjOpÄ3hfFLKJVDhHOy
¤FfGJM `ahk¢
t[AKVYGJj_VDUiX_[C`iGJj dÊ`ahlVkKjN^_OnjZGJhfOyhH{KﬃhlhH{7OxFfOkUWKhH`iG1jN^_OkhC!OkOpj[ObcXZOkj~hH`¡KﬃU_Kj_y
y7KﬃhLK¼Gﬃ VYG1MNeZXZhf`ijZI°[OpOkM[hHGﬁ^_ONMK1y3O5MNGc[ChHUi]ÈKhhH{ZOgUiOkcOkUﬀGﬃ¤QhH{ZONO VY`aOkj~h
`aMNeZUaOkMOpj3hKﬃhH`®G1jGﬃ¤ yZKﬃhKS_G eZFfGJI1FLKﬃM [!`Â¢ O¢idJ{_Kk~`ijZI5[CObcXZOkj~hH`WKU_GJe_OkFLKhH`aGJj_[!`ajK
y7KﬃhLK_GÒjZOkhCAGJFHÆ¯¢¯v!{ZOG1hH{ZOkFQlKk]FfGJXZj_y¯d;UWKjZIJX_KIJOksUiOpcOkU[CObcXZOkj_VY`ajZI5Gﬃ¤¬yZKﬃhK
Gﬃ hLKJ[CÆZ[DdZ`W[!UaO[H[lVYX7FHFHOpj3hA`ijhH{ZOnUa`ihHhfOkFLKhHXZFfOc¢
v!{ZOr!G1FHÆeZFfO[Opj3hfOy{ZOkFfOxeZFfGJe_Gc[CO[!K:[G1UiXZhf`iGJj¤GJFBhf{Z`W[DdÊMgGJhH`a1KﬃhHOzy^~]5KﬃeZeZUa`is
VpKﬃhH`aGJj_[!`ajy3GKﬃMN`aj_[!VYG1j_VYOkFfjZ`ij7IhH{7Ony3`W[fVYFHOphHOnVYG1j3hfFHG1U;Gﬃ¤ﬀeZ{~]Z[C`WVkKU_eZFHG~VYOz[H[Oz[YdZOc¢ÃIZ¢
FfGJ^_GJhf`WVk[D¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 7
  
« ¦	r/N
£ÂjÈhH{Z`¡[e_Kﬃe_OkFpdÉAO{KzcOe7FHO[COkj3hfOy{ZG KVYGJjVYOkeZhnGﬃ¤«yZKﬃhK _G¾hLKJ[CÆ;d\Kj_y
hH{7O
[CObcXZOkj_VY`ajZIG¤\[XV|{5hLK1[Æ7[YdcVYG1XZUWy^_Ox^7XZ`iUahGJj5hHG1eG¤hH{7Oy3OD»_jZ`ihf`iG1jGﬃ¤hf`iMNOA`ij~hHOkFfs
1KUW[/`ajNKjN`ij[hLKj3hfsÓ^KJ[Ozy¼y7KﬃhLK_G UWKjZIJX_KIJOnUi`aÆcOnZ_¢cv!{ZOn[fKﬃMNOrKeZeZFfGcKJVL{
[C{ZGJX7UWy^_OlKeZeZUi`¡VkVkK^ZUiOAhHGrGJhH{7OkFByZKhLKﬃsW_G§U¡KﬃjZI1X_KﬃI1O[Y¢v!{Z`W[!G1FHÆ`¡[ÉeKﬃFHhﬀGﬃ¤ K«I1UiG1s
^KﬃU_KeZeZFHGKJVL{5VYGJjVYOkFHj7`ijZIhf{ZOl[Ce_OVY`ª»¿VkKﬃhf`iGJj:Gﬃ¤ y3]~j_KﬃMg`WVkKUc^¿Op{_Kk3`aGJFL[\Gﬃ¤¯FHOKUishH`aMNO
[C]Z[ChHOkM [YdchH{ZOp`iFlcOkFf`ª»¯VkKhH`aGJjgKﬃj_yhH{ZOk`aFl[C]3j~hH{ZOz[`W[D¢ZEOpFL[e_OVDhH`icOz[ ¤GJFlOpÄ3hfOkj_[`aGJj_[!G¤
hf{ZOn!G1FHÆNeZFfO[Opj3hfOyN{ZOkFHO>KﬃFHO:`ijNhf{ZO:y3`iFfOVYhf`iGJj[!Gﬃ¤1
Ì°cÐ $ﬃ .3ﬃÐ(ﬁ©Ð ﬃ ﬁ¿zÌ3

 .#ﬁ\Ñ kÌﬃÌﬂﬁ ﬃ ﬁ! 3pÌ3ﬁ\J ^_O[C`Wy3Oz[¼hH{7O
VYGJMNe7`iUWKhH`aGJjG¤;hf{ZO!`aj3hfOkFH1KUW[hH{ZOkM [OkUacOk[DdYKj_yhH{7Ol[]~j~hH{ZO[C`W[Gﬃ¤¯hH{7Ok`iF\VYUaG~V|Æ¯d
hH{ZOk]eZFfG3`¡y3OX_[l`ahH{ﬁKj
`aj3¤GJFfMKﬃhf`iG1j¼hf{_Kﬃh:[C{ZGJXZU¡y^_OX_[Oy¼¤G1FhH{7O5Kﬃj_Ks
Ui]7[`W[nGﬃ¤QhH{ZOeZFfGJI1FLKﬃM [Oc¢ÃIZ¢id\hH{ZO y3OkhHOzVYhH`aGJj©G¤ny3`¡[½oCG1`ij~h`ij~hHOkFfJKUW[Dd[CGﬁhH{_Kh
MNOkMNG1FH]MKj_KﬃI1OkMNOkj~h\VkKjhKﬃÆcOrKJy~JKj3hKﬃI1OxG¤`ih JhH{7OrVYUiG~VLÆVkKUWVYX7UiX_[VDGJXZU¡y
KﬃUW[CG^_OkjZOY»h¤FHG1M hf{Z`W[Ddz¤G1FOkÄ7KﬃMNe7UiO`ajMKﬃÆ~`ijZIlX[OlGﬃ¤¯hf{ZO/¤uK1VYhhf{_Kﬃh [`iI1j_KﬃU¡[
»_UihfOkFHOy5GJjﬁy~`W[½oCG1`ij~hl`ij~hHOkFf1KﬃUW[B{_KkcOny3`¡[½oCGJ`aj3hrVDUiG~VLÆZ[D¢
Ì°ÑÌ ﬁﬃWﬃÓÐ(ﬁ¨Ð QÐ(BÌ33Ð_ CÐ_5Ì ﬃ\3ﬃÐ(ﬁ .AkÌﬃÌﬂﬁ ﬃ ﬁ!É hf{ZOne_KﬃhfhHOkFfj_[
hH{_Kh{_KkcOA^¿OpOkjneZFHG1e¿G[Oy`ij:[COVYhH`aGJj_[nKj_y 	KFHOAOkÄ3e7UiGJFKﬃhfGJFH]nAGJFHÆnG1jhH{7O
lKk]NhHGMgGJFHO>Kﬃ^_[ChHFLK1VYhkd_UiOz[H[!`iMge¿OpFLKﬃhf`icOle_KhHhfOkFHj_[Dd¿hf{_KﬃhrKFHOn¤XZUiUa]`aj3hfOkFH1KﬃUas
^_KJ[COy 1cGJe_OkFKﬃhHG1FL[!Ua`iÆcOlXZjZ`aGJjdc`aj3hfOkFL[COVYhH`aGJjd1VYG1MNeZUiOpMNOkj~hkdJ¢a¢i¢adcKﬃj_y5FHOkU¡KﬃhH`aGJj_[
Ui`iÆcO>y3`W[WoCXZj_VYhf`iGJj dZ`ij_VYUaX_[`aGJjd¢a¢i¢Zl`aUiU^_OX_[COy¼hfG[e_OVD`ª¤]NFfOkUWKhH`iG1j_[l^¿OphAOkOkj
[OkFf`iO[G¤\`ij~hHOkFf1KﬃUZG~VkVDXZFHFfOkj_VYO[DdJl{Z`¡V|{d1l{ZOkjy3X7Ui]VDGJj_[ChHFLK`ijZOzy;d~VYGJj_[ChH`ahHXZhfO
Kﬃj°KﬃUaIJGJFf`ihf{ZMﬁ¢~v!{ZOI1GcKﬃU`¡[/hfG^¿O:K^ZUiOhfG5[e_OVY`®¤]hH{ZO>y3]3jKﬃMN`¡VkKﬃU_^_Ok{_Kk~`iGJF
Gﬃ¤\KrFHOK1VYhH`acOl[]7[hfOkM ^~]Kn[C]Z[ChHOkM¾Gﬃ¤¯ObcX_Kﬃhf`iGJj[ G1jhf{ZOlhH`aMNOB`ij~hHOkFf1KﬃUW[DdJKj_y
hHGg[GJUacO`ihl`ajhH{ZO5ZObcX_Kﬃhf`iG1j_KﬃU;¤FKﬃMNOkAGJFfÆ;¢
£+jghH{ZOe_OkF[e_OVYhf`icOrGﬃ¤\hf{ZOn[e_OVD`ª»¯VkKhH`aGJjNG¤By3]~j_KMN`WVkKUZ^_Ok{_Kk~`iGJF[!Kj_yNeZFHG1s
e¿OpFHhH`aO[Yd~hH`aMNOl`ij~hHOkFf1KﬃUW[AKﬃFfOKUW[CGFfOkUWKhHOyhfGhH{ZOQcOkFH`®»¯VkKﬃhf`iG1jKﬃj_y[C]3j~hH{ZOz[`W[
Gﬃ¤ﬀFHOK1VYhH`acOn[]7[hfOkM[Yd~GJFlhfG{~]3^7FH`Wyg[]7[hHOpM[ 4 Zd_P  Zd_P13d_17Â¢
Ì°ÑÌ ﬁﬃWﬃÓÐ(ﬁ¨Ð Qﬁ Ì~ÌÊÎ

 . Ì~Ñ ﬃ ﬁ¿Ì~

 .Bc .& . \JnKJ[`W[[XZI1IJO[ChHOy ^3]
hH{ZOSVYUiG~VLÆVkKUWVYXZUaX_[ly3OY»jZOyNGJj 

 \d_^ZFH`aOY_]Ne7FHO[COkj3hfOyN`ij[OVYhf`iG1j~¢i1¢ Zd
Kﬃj_y^~]hH{7Ony3`W[fVYX_[f[`iG1jG1j°[X_[Ce¿Opj_yZKﬃ^7UiOhKJ[Æ7[/`ajN[COVYhf`iGJj P3¢ 7¢i1dÊ`aj3hfOkFHOz[hH`ajZI
[hLKhHO[5Gﬃ¤:Kj KJVYhf`i~`ihC]
G1FNKÈhLKJ[CÆ¨KﬃFHO21!K1VYhH`acOcd`ij_K1VYhH`acON^ZXZh5eZFfO[Okj~hkdBKj_y
P  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
Kﬃ^_[COkj3hp¢_£Ó¤OkjVYG~y3`ij7IhH{ZO[COnhH{ZFfOkO:[hLKhHO[lK1[ 1
 `ª¤ Kﬃ^[Okj~h ÓhfOkFHMN`aj_KﬃhfOy

jZG1h[ChLKFHhHOzy 

 `ª¤ KJVDhH`icO
G: `ª¤ﬀ`ijKJVYhf`icO Â[X[e_Okj_y3Ozy 
S `ª¤ﬀeZFfO[Okj~h
^¿Op{_Kk3`aGJFL[:VkKﬃj^¿O°[Ce¿OzVY`ª»_Ozy ObcX_KhH`iG1j_KﬃUaUi]ÈOc¢ I7¢id¿¤G1F`ij~hHOkFf1KﬃUW[ GJFhLK1[Æ7[  1
Kﬃj_y _d(1



 


I MNOKj_[/hf{_KﬃhlG1jZOnGﬃ¤ﬀhH{ZOpM `¡[

l{7`iUiOQhH{ZOG1hH{ZOpFlGJjZOn`W[
 `u¢ Oc¢adZGJjZOG¤lhf{ZOkM `¡[Kﬃ^[Okj~hnKﬃjy hf{ZOGJhf{ZOkF`¡[xeZFHOz[Okj~h`Â¢ÃOc¢id3»j_KﬃUaUi]cd_hH{_Kh
hH{ZOk]KﬃFfONVYG1MNeZUaOkMNOkj~hLKFH]c¢7v!{ZOOzbÊX_KhH`aGJj 1



 


I


MNOKj_[xhf{ZO5[HKMNOcd
^ZXZhlFHOpUWKﬃhf`icOkUa]hHG5`ij~hHOkFf1KﬃU  ¢
 ".ﬃc3ﬃÐ(ﬁﬁhHG1
3
hLK1[Æ~sÓUaOkcOkUreZFHG1IJFLKMNMN`ajZI©`ij FfGJ^_GJhf`WVk[Ddll`ihH{ Kﬃe7eZUi`¡VkKﬃhf`iGJj[ `aj KJVYhf`icO
FHG1^¿G1hH`¡V ~`W[C`iG1j 4ÃPﬃ:7ÂdÉ¤FfGJM#hf{ZONUaOkcOkUBGﬃ¤>yZKﬃhK¼_G VDGJMNMKj_y;dXZe¦hHG
[ObcXZOkjVY`ijZIG¤BhLK1[Æ7[Y¢ rOkjZOkFKﬃUﬀ[hHFfX_VYhfXZFHO[l[C{ZGJX7UWy^_O`¡y3Okj~hH`ª»Oy;dchH{_Kh
¤uKJVY`aUi`ahLKﬃhfOhH{ZO{7`iIJ{7sÓUaOkcOkU\eZFHG1IJFLKMNMN`ajZIG¤lFfGJ^_GJhf`WV5KﬃeZeZUa`WVkKhH`aGJj_[Dd;hLKs
Æ3`ajZIN`aj3hfGNK1VkVYGJX7j3hrhH{ZOp`iFQ[e_OVY`®»¯VK1[e_OVYh[ 1;FfOKJVYhf`i~`ihC]cd7VYGJMNe7UiOkMNOpjchLKﬃs
FH`ah]g^¿OphAOkOkj LVDGJj~hH`ij~XZG1X_[ ~d¿j~XZMNOkFf`WVkKU¯VYGJMNe7XZhLKhH`iG1j_[Yd¯Kﬃjyy3`¡[HVYFfOkhHO
OkcOkj~h5y3`iFfOVYhfOy¦y3]3jKﬃMN`¡VkKﬃUl^_Ok{_Kk~`iG1Fk¢Av!{Z`W[5VkKﬃj KUW[CG©^_OﬁFHOkU¡KﬃhHOzy@hHG
!G1FHÆ7[GJjÈhH{7ONy3OD»_jZ`ihf`iG1j
G¤rIJOkjZOpFH`WVFfGJ^_GJh5VDGJj~hHFHG1UiUaOkFL[ 4®k~d1P7ÂdKj_y
hHG5hLK1[Æ~sÓUaOkcOkU;FfGJ^_GJhreZFfGJIJFKﬃMNMg`ijZI:MNG~y3OkU¡[ 4 ~ 7u¢
3
OkÄ~OVYXZhf`iGJj5MNG~y3OpUW[¤GJFAeZUWKjZjZ`ij7I`ij KﬃFHhf`WVY`®»¯VkKU¿`aj3hfOkUiUa`iI1Okj_VYOcdkOz[e_OVY`¡KﬃUiUa]
FHOK1VYhH`acOxe7UWKﬃj7jZ`ijZI7d3G1FlMNGJFfOK1VYXZFLKhHOkUa]FfOKJVDhH`icOreZU¡Kﬃj_[ 4 ﬃ7ud~Kﬃj_yNhHOpMNs
e_GJFLKUxe7UWKﬃj7jZ`ijZI 4ÃJ781Kj¨KﬃeZeZUa`WVkKhH`aGJj¦Gﬃ¤QhH{Z`¡[VkKﬃj¦^_ONhf{ZOOkÄ3OzVYXZhH`aGJj
Gﬃ¤¬{Z`iI1{ZsÓUaOkcOkU\FHOK1VYhH`acOeZU¡Kﬃj_[G1j
FfGJ^_GJhf`WV5KﬃFLVL{Z`ahHOVYhfXZFHOz[ _`ihFfOkUWKhHO[hHG
hH{ZO¬y3OY»_j7`ihH`aGJjnGﬃ¤¯{Z`aOkFLKFLVL{Z`WVpKﬃUcKFLVL{Z`ihfOVYhfXZFHO[Z¤GJFBKXZhHG1jZGJMgGJX_[\[]7[hfOkM[
4 P	7ÂdZKj_y¼hf{ZO:KﬃXZhfGJMKhH`¡V[]~j3hf{ZO[C`W[!Gﬃ¤ [OzbÊXZOpj_VY`ij7Ic[-4ª   7u¢

cASÈ	r
4ª@7Tr¢7txj_y3F7mOcdZ¢ E¢ﬁKﬃFfMNGJFKﬃhkdZ¢ E¢~EKﬃFf`W[D¢3qÄ~OVYXZhf`iG1jMK1V|{7`ijZO[¤GJF ¿_¢
£Âj ¬¶ﬃ	ﬂ%
	 	 A± '_´   3¶	 !¿´f¸cµ ,	cµ3±u¶ﬃ	J¹ ,	cµ ´D¶L´Dµ %Y´     d rFHOkj7GJ^ZUaOcd>ZFLKﬃjVYOcd
JX7Ui]cd¯kJ~J¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 
4 P7&>A¢!txFf^_Kﬃ^ dlql¢!wlXZhHhfOkj¢ 
ﬀÉ  !)1ﬀK
eZFfGJIJFKﬃMNMg`ijZIÈMNG~y3OkU!¤G1FNMK1[H[`acO
eKﬃFLKUiUaOkUi`¡[Mﬁ¢¯£Âj ¬¶ﬃ	ﬂ%
	 	 5± '_´  	c¶HÁ1²Wµ ,	cµ ´D¶L´Dµ %Y´ 	cµÈ¸ﬃÀLÀp²W·´L¹  ¬¸c¶H¸J¹a¹i´L¹
¬¶	 ¶H¸c³³²Wµ 	 3´¹ À      Jd9!OkFfUi`ajdrOkFfMKﬃj~]cd cOpeZhHOkM5^_OkFgPJﬃsuPJ~d
pJ13¢
4 7t:¢9!Okj~cOkjZ`¡[hfOcd ¢29!OkFHFf]c¢v!{ZOl[C]3jV|{ZFfGJjZG1X_[KeZeZFHGKJVL{hHGFfOKJVDhH`icOAKj_yFHOKUis
hf`iMNOQ[]7[hfOkM[D¢ Qµ	J± '_´D¶¹ 		ﬃÁg¸J±A¶|´f¸J¹ Â±Â²W³´ !¯¶ﬃ	 c¶f¸c³³²WµJd~[e_OVY`¡KﬃU [OVYhf`iG1j¼G¤
¬¶	 %Y´L´ c²Wµ:ﬃÀ 	 n± '_´     Ad 	 udcOkeZhfOkM^_OkFQk13J¢
4 :7t:¢ 9!Opj3cOkj7`W[hfOcd©¢ ;O-9!G1FHIJj7Ocd~E¢ ;O xX7OkFHjZ`¡VJ¢ c`iI1j_KﬃU KJ[lKnMNG~y3OkUZ¤GJFAFHOKUis
hf`iMNO¬Kﬃj_y{~]3^ZFf`Wy:[]7[hHOpM[Y¢1£Âj l¶	ﬂ%Y´L´ c²WµﬃÀ
	 r± '_´

	
  ~¶ﬃ	 !_´f¸cµ   J³"!	ﬃÀp² 3³
	cµ ¬¶ﬃ	 c¶f¸c³³²Wµ   ,    cd\w«Okj7jZO[Yd >ZFLKﬃjVYOcdTﬁj 	:6JP~d ceZFH`ajZIJOpFkd
pJ1P3¢
4 	7t:¢ 9!Okj~cOkjZ`W[ChHOcd_E\¢;O xX7OkFHjZ`¡VJdE\¢TAKJ[CeZ`Âd\¢ ?QKﬃUi^~lK1V|{[Y¢ÅKhLK_G []~jZs
VL{ZFfGJjZG1X_[UWKﬃj7IJX_KIJO[D¢3£Âj ¬¶ﬃ	ﬂ%Y´L´ c²WµÀ 	 r± '_´       %('		J¹   	c¶ÁpÀ*'	 ! 	cµ
,	cµ %3¶D¶|´|µ % ﬃd_rGcGJFLy~l` oCÆcOkFf{ZGJXZhpd_v!{ZO:xOkhf{ZOkFHU¡Kﬃj_y7[Yd JX7jZONcZd\k1J~¢
4  7 :¢ﬂ9!OkFHFf]cd :¢ rGJj~hH{7`iOkFp¢Bv!{ZO  ﬀ_©[]~j_VL{ZFHG1jZGJX_[5eZFHG1IJFLKMNMN`ajZIU¡KﬃjZs
I1X_KﬃI1O1y~O[`aIJjdr[OpMKﬃj~hH`¡Vk[YdB`iMNe7UiOkM5Okj~hLKﬃhf`iG1j¢ %k²Ó´Dµ %Y´ 	  ,	c³"! c±´D¶ ¬¶	
¶H¸c³³²WµJdp uPLd¯xGcOkM5^_OkFlk1JP~¢
4 	7E\¢ 9!GJX7FHj_K`Âd¯E¢;O rXZOkFfjZ`WV1¢ﬀµ@´DµZ·p²W¶ﬃ	cµZµ¿´|³´Dµ3± c¶f¸ ! '7² Z´"!	~¶Z_¢
£Cwr£ ~t

£Cwr£Ctxsuw«Okj7jZO[Ydpw«Oz[OKFLVL{5w«Oke_G1FHhkd1j 	kZ1dJXZUi]gkJ13¢ Â£Âj >ZFHOpj_V|{ ¢ 
4 67E\¢09!G1XZFHj_K`Âd 9¢¿TB{¬mOkFHG1jdZv¢ QKﬃXZhf`iOkFpd09¢ ?xG1X_[H[fKﬃ`W[DdZE\¢ ;O rXZOkFfjZ`WV1¢¿ZﬀÉﬀ
³¸cµ3¸J¹º¢¯£Cwx£ ~t

£Cwr£trsÂwlOkjZjZOz[YdcwlO[OzKﬃFLVL{wlOke_GJFfhkdZj

	p 	~d JXZUa]pJ13¢
4 7E\¢ÉTAK1[eZ`u¢ |µ3±u¶ﬃ	ﬂ %D±Â² 	cµ 3´:¹®¸¶´ %3¶HÀp²W·k²i±ﬀ´ ´Dµ&
	J±WÀ 3´ 	cµZµﬁ´L´HÀ:À Jµ %*'7¶ﬃ	cµ¿´HÀD¢
£ ﬁt :d Kﬃ^_GJFKﬃhfGJ`iFfO¾y3O °mOkjZ`aO £Âj3¤G1FHMKhH`WbcXZOcd:wrKﬃeZe_GJFfh vÉOzV|{Zj7`WbcXZOcdnj
ÊE/q!TAvlwrq;sH63drGﬃcOpM^_OkFlpJ1P3¢ Â£Âj >FfOkj_VL{¢ 
4®k7ql¢JTBG[hHOps ﬁKjZ`ﬁOkFfOcd9¢pqB[eZ`¡KﬃXdql¢wlXZhHhfOkj¢kt©hKJ[Æ~sUiOkcOkUFfGJ^_GJh\eZFHG1IJFKﬃMNMN`ajZI
U¡KﬃjZI1X_KﬃI1OKj_y`ih[FHOzKJVYhf`icOBOkÄ~OVYXZhf`iGJj ¢£+j ¬¶	 %Y´L´ c²Wµ:ﬃÀ 	 l± '_´         |µ
±C´D¶DµZ¸J±u² 	cµZ¸J¹ ,	cµ ´D¶L´Dµ %Y´-	cµ 	  	J±Â² %|À>¸cµ & Ê± 	c³¸J±u² 	cµ3dZx`¡VYOcd>ZFKﬃj_VYOdﬁKk]
pPﬂYZdﬀkJ1P3¢
4®J@7&9¢ÅrXZhHOkFfhHFfOc¢   !ﬃ´ %k²  %L¸J±u² 	cµ¼´L± !¯¶|´ 3·ﬃ´ 3´BÀ zÀD±´D³´HÀ  1µZ¸c³² Z´HÀD¢1E { ¢ºÅ¢1v!{ZOks
[C`W[DdZ£ > ~£HTrd
xjZ`acOkFL[C`ihC]G¤ﬀw«Okj7jZO[!£Ld>FKﬃj_VDOcd~ÅxOVYOkM5^_OkFlpJJP~¢ u£Âj >ZFHOpj_V|{ ¢ 
1  ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
4®kP7Z¢ ¢ QKﬃX_y~`iGJhpd ¢9!`WVn´ ﬃÀ 	®¢  c·k¸cµ %Y´ ±8	 !¯² %|ÀQ²Wµ c¸J±Â¸/
	 % 	c³"! c±Â²Wµ:J¢~E FfOkjZs
hf`WVYO ?KﬃUaUÂd;pJ~J¢
4®k7v¢ QKﬃXZhf`iOkFp¢ ,	cµ %Y´+!_±Â² 	cµ   3µ¹®¸cµc¸~´/
	J± 3´ 	cµZµﬁ´p´HÀ !0	~¶l¹i´±C´D³"!ZÀ:¶´k´L¹º¢
E{¢ Å¢_v!{ZO[C`W[Dd;TBGJMNeZX7hHOkF ~VD`iOkj_VDOÅxOpeZhk¢ad	xjZ`icOpFL[`ahC]Gﬃ¤ w«Okj7jZO[l£Ld#>ZFLKﬃjVYOcd
ÅrOVYOkM5^_OkFrk6Z¢ u£Âj >ZFHOkj_VL{¢ 
4®Y:7:¢/?KUi^~lKJVL{_[D¢   Jµ %('7¶	cµ0	JÀ!¯¶	 ¶H¸c³³²Wµ 	 ¶L´f¸&%Y±u²W·ﬃ´À kÀD±´D³ÀD¢ UiX~!OkFpd
pJ13¢
4® 	7Å:¢ ?KﬃFfOkUÂ¢hLKﬃhfOVL{_KﬃFfhL[ 1¯K~`W[CX_KﬃU¤G1FHMKUi`¡[M ¤G1FnVYGJMgeZUiOkÄg[]7[hfOkM[D¢  %k²Ó´Dµ %Y´
	  ,	c³"! c±´|¶ ¬¶	 ¶H¸c³³²WµJd 6 ÂdZeZe¢_P13 ÊP	pZdBk:6	c¢
4®  7£L¢ >UaOk`ij ¢  c±8	c³¸J±u² %>À 1µ3± '_´fÀp²ªÀ 	 QÀ´´|µ3±Â²W¸J¹ % 	cµ3±u¶ﬃ	J¹_À %('_´D³´HÀD¢_E{¢ Å¢_v!{ZOks
[C`W[DdBÅxOkeZhp¢Gﬃ¤:qUiOzVYhHFf`WVkKU!qjZI1`ijZOpOkFH`ajZIZd xj7`icOkF[`ihC]ﬁG¤ ;`ijZÆGJe7`ijZI7d c!Oy~Okjd
pJ13¢
4® 	7ql¢ t¢ ;OkOc¢chKﬃhf`WV[fV|{7Oy3XZUa`ijZIG¤AyZKﬃhK_GÒeZFHG1IJFKﬃM[!¤GJFQÅ~E\¢;£Âj 4®kP7ÂdZeZe¢
	13 	JP  3¢
4®67E\¢;O rXZOkFHj7`WVJdv¢ QKﬃX7hH`iOpFkd ©¢;O 9!G1FHIJj7OcdTr¢ ;O ﬁKﬃ`iFfOc¢EFHG1IJFKﬃMNMN`ajZI
wlOKUisuv!`iMNOtxeZeZUa`WVkKhH`iG1j_[l`ihH{ÒZﬀÉﬀ¿¢
Qµ0	J± '_´|¶¹ 		ﬃÁ¦¸J±5¶L´f¸J¹ Â±u²W³´ !¯¶ﬃ	
¶H¸c³³²WµJd7[e_OVY`¡KﬃU¯[OzVYhH`aGJjNG¤l¶	ﬂ%Y´L´ c²WµﬃÀ 	 ± '_´     Ad 	 ÂdcOkeZhfOkM5^¿OpF
pJ~J¢
4®k7 !:¢ ﬁKz­¯Ok`¡[Yd¯E¢;O xX7OkFHjZ`¡VJ¢TBGJM5^Z`ijZ`ajZI5y3Oke_OkjyZKﬃ^Z`aUi`ah]gl`ihH{KﬃFV|{Z`ahHOVDhHXZFKﬃU
K1yZKﬃe7hLKﬃ^7`iUi`ahC]ﬁ^3]ﬁMNOzKﬃj_[xG¤rhH{ZO°ZU¡KﬃjZI1X_KﬃI1Oc¢ ¬¶	 %Y´L´ c²Wµ:ﬃÀ 	 5± '_´  
ﬀ
  	c¶ÁpÀ*'	 ! 	cµ  _±u¸J±Â² % QµZ¸J¹ zÀp²ªÀDdAEK1y3GJK~dr£+hKﬃUa]cd nT¦j 	Pﬃ7d ceZFH`ajZIJOpFkd
pJ13¢
4ÃPJ7\¢ ﬁKﬃjZj_K~drt¢lEj3X7OkUi`u¢
	'_´	¿´|³"!0	c¶f¸J¹l¹ 	 c² % 	  ¶|´f¸&%Y±u²W·ﬃ´¸cµ  % 	cµ %3¶D¶|´Dµ~±
À kÀD±´|³À¯À !¿´ %p²  %L¸J±Â² 	cµ~¢ceZFH`ajZIJOpFkdk1JP~¢
4ÃP3@7\¢ ﬁKﬃjZj_K~dt¢¬E j~XZOkUa`Â¢ !	ﬂ3´L¹ À 	c¶ﬁ¶|´f¸&%Y±u²W·k²i± ﬃ¢"hLKﬃj~¤GJFLy xjZ`icOpFL[`ahC]cdBÅxOks
eKﬃFHhfMNOkj~hBGﬃ¤ATBGJMNeZX7hHOkFA[HVD`iOkj_VDOcd~w«O[COKﬃFV|{ w«Oke_G1FHhkd~j ~vtQxsTsÂ1PﬃsfY  ~Jd
cKj3XKﬃFH]ÈpJJ~¢
4ÃPJP7&>A¢ﬁKFLKﬃj7`ij_VL{Z`Â¢trFHIJG1j_KﬃX7hHO1JI1FLKeZ{Z`WVpKﬃU_y3Oz[HVYFf`ieZhf`iGJj d[OkMKj3hf`WVk[Kj_ycOkFf`ª»¯VkKs
hf`iG1jG¤FHOzKJVYhf`icOA[]7[hfOkM[^~]X_[C`ijZI:KeZFfG~VYO[H[BKUiIJOp^ZFLK~¢c£Âj ¬¶ﬃ	ﬂ%Y´L´ c²WµÀ
	 l± '_´
|µ3±C´D¶Yµ7¸J±Â² 	cµZ¸J¹   	c¶ÁpÀ*'	 ! 	cµ  c± 	c³¸J±Â² %¿´D¶D²  %L¸J±Â² 	cµ ©´L± '	ﬂﬃÀ 	c¶  A²WµZ²i±C´
 ±Â¸J±C´   zÀD±C´D³ÀDdrFHOkjZG1^ZUiOd0>ZFLKj_VYOcd T5jQc	deZFH`ajZIJOkFpd;p6J~¢
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
  	
4ÃPJ7¢ ﬁKFLV¯mOdE¢ ;O¨EKﬃFVJ¢ÅxOD»_jZ`ij7I hH{ZO¦[COkMKj3hf`WVk[NGﬃ¤gUWKjZIJXKﬃIJOz[¤G1FﬁeZFHG1s
I1FLKMNMKﬃ^7UiOlVDGJj~hHFHG1UiUaOkFL[l`ahH{[C]3jV|{ZFfGJjZG1X_[eZFHG~VDO[H[CO[Y¢ ,	cµ3±Â¶	J¹  ¬µc²Wµ¿´L´|¶Y²Wµ
¬¶f¸&%Y±Â² %Y´dH Ld
>ZOk^ZFHXKﬃFH]ÒpJ13¢ uKﬃU¡[G¦`ij ¬¶ﬃ	ﬂ%Y´L´ c²WµﬃÀ 	 È± '_´  

	
  0 
  	c¶ÁpÀ*'	 ! 	cµ ´f¸J¹  	\²W³´ ¬¶ﬃ	 c¶f¸c³³²WµJd 9!FHXZI1O[Yd#9!OpUiIJ`aXZMﬁdJX7jZO5kJ1P
4ÃPﬃ:7ql¢ﬁKFLVL{_Kﬃj_y¯d/>!¢!TB{_KXZMNOkhfhHOcd\ql¢wlXZhfhHOkj¢ ±Â¶f¸J±ﬀ´ c²Ó´ !_´D¶ %Y´+!_±u²W·ﬃ´   3µ ´Dµ
·p²W¶ﬃ	cµZµ¿´|³´Dµ3±!ÀD±u¸J±Â² Z´ c¸cµÊÀ 3µ % 	cµ3±C´±C´ 3´:·k²ªÀp² 	cµÈ¸&%Y±u²W·ﬃ´L¢¯£Cwx£ ~t

£Cwx£Ctxs
wlOkjZj7O[Yd_wlO[OzKﬃFLVL{wlOke_GJFfhkdZj 	,	 	3d!VDhHGJ^7FHO5k1J3¢ Â£Âj >FfOkj_VL{¢ 
4ÃP 	7 ©¢ GJFH`ajd _¢~K1yﬃoCMNsuvÉOp{ZFLKjZ`Âd1E¢

![ChHOkFfUi`ajZIZd1ql¢ ÊKﬃj_y3OplKﬃUaUÂ¢cwlOKUishH`iMgO/{7`iOks
FKﬃFV|{Z`¡VkKﬃU VYGJj~hHFfGJUu¢        	 D±8ﬀ¸c¶|´LdcOpeZhHOkM5^_OkFrk1JP3¢
4ÃP  7S¢3r`WVYG1UiUi`ajd Z¢ `ª¤uKﬃÆ~`W[Dd _¢BG3`ajZOc¢3TBG1MNeZ`iUa`ijZIQFHOKUishH`iMgOl[e_OVD`ª»¯VkKhH`aGJj_[`ij~hHG
OpÄ3hfOkj_y3Oy:KﬃXZhfGJMKhLK~¢      	7¶H¸cµÊÀp¸&%Y±u² 	cµÊÀ 	cµ&  	 D± ¸c¶|´  ¬µ²Wµ¿´L´D¶D²WµJd_6 Âd
OkeZhHOpM^_OkFrk1JP~¢
4ÃP	7Z¢ E¢EKFH`¡[Yd :¢9!OkFH]d>!¢ `aIJj_KFLy;dE\¢JTBGJXZFfGJjZj¬mOdJE\¢JTAKJ[e7`Âd1¢?KﬃUa^3¬KJVL{_[Yd¢
GJFHOpUÂd1t¢9!Okj~cOkjZ`W[ChHOcdDv¢ QKﬃXZhf`iOkFpdJE\¢);O xX7OkFHjZ`¡VJd>!¢1ÅxXZe_GJj~hkd~Tr¢);O ﬁKﬃ`iFfOc¢
¬¶	
	´L±/     )   ´HÀ 	c¶Y³¸J±WÀ % 	c³³ 3µÊÀ3´HÀn¹®¸cµ¸3´HÀnÀ Jµ %*'7¶ﬃ	cµ¿´HÀD¢
£Cwr£Ctd~vÉOzV|{Zj7`WVkKUwlOke_GJFHhpdZj: 		d JX7jZO5kJ13¢ u£Âj >ZFfOkj_VL{¢ 
4ÃP67Z¢AEOkFfFLKX_y;d !¢BwlGJX7Ä;d©¢,?xXZG1j¢ !re_OkFKﬃhH`aGJj_KU[COkMKj3hf`WVk[nGﬃ¤SK ÆcOpFHjZOkUlG¤
hf{ZOUWKjZIJXKﬃIJO l #"¢   %k²Ó´Dµ %Y´ 	  ,	c³"! c±C´D¶¬¶ﬃ	 c¶f¸c³³²WµJd_ 	 H LdeZe¢
61ﬂkJ~dk1JP~¢
4ÃPJ7t:¢!wrKk3jdﬂ?¢Aw«`¡[HVL{ZOkUud  ¢ ©¢ﬂ?Kﬃj[Okj¢ce_OVY`®¤]3`ajZIKﬃj_y§cOkFf`ª¤]~`ijZIﬁFfObcXZ`iFfOks
MgOkj3h[G¤nFHOKUishH`aMNO[]7[hfOkM[D¢)     	7¶H¸cµÊÀp¸&%Y±u² 	cµÊÀ 	cµ   	 D±8¸c¶L´  ¬µc²Wµ¿´L´
¶D²WµJdp f Ld cKﬃj~X_KFH]Èk1J3¢
4ÃJ7ql¢7w«XZhfhHOkj d Z¢0?rOkFHhfk^_OkFHI7¢3vOkMNe_G1FLKﬃU¯eZUWKjZjZOkF
I
jZGJjZUa`ijZOzKﬃFleZU¡KﬃjZjZOpF

hH`aMNO
M KﬃeMKﬃjKﬃIJOpFk¢  	< 	 ,	c³³ 3µZ² %L¸J±u² 	cµÊÀDd   H d¿e7e¢6 ~P  ~d ﬁKﬃFV|{kJ13¢
4Ã3@7ql¢BwlXZhHhfOkjd ¢ ﬁKFLV¯mOc¢ﬀtxj©`aMNe_OkFLKhH`icO5UWKjZIJXKﬃIJO¤GJFhKJ[Æ~sUiOkcOkUAeZFHG1IJFKﬃMNs
Mg`ijZI1cy3OY»_j7`ihH`aGJj`ajhfOkMNe_GJFKﬃUZUaGJIJ`¡VJ¢ Q¶L±Â²  %k²W¸J¹ |µ3±´¹i¹®²<3´|µ %Y´²Wµ  lµ:c²Wµ¿´L´D¶D²WµJd
6 Ó Ld_hHG5Kﬃe7e¿OzKﬃFkd\k1J~¢
4ÃJP7Å:¢ `iMNG1jd 9¢\qB[eZ`¡KﬃXd\ql¢TAKJ[hf`iUaUiGZd  ¢  nKﬃe_OkUiUaGc[D¢ ,	c³"! c±C´D¶ +¸c² 3´  3´HÀp²<cµ
	  ¸ 3´Dµ¿´D¶D² %¦¶ﬃ	  	J± % 	cµ3±u¶ﬃ	J¹a¹i´D¶,'7¸cµ 3¹®²Wµ ¶|´f¸&%Y±u²W·k²i± ©¸cµ §¶L´f¸J¹ Â±u²W³´ % 	cµ~±Â¶	J¹
²ªÀLÀZ´HÀD¢_£Cwr£Ct scGJeZ{7`WK5txj3hf`ie_GJUa`W[Dd3wlO[COKﬃFV|{°wlOke_GJFHhpdZj:6J~JdrGﬃcOpM^_OkF
pJ1P3¢
    ¬¶D² % c±Ó±C´Dµ¬¸c¹ ´ 
Z´D¶DµZ² %
4ÃJ7wn¢  ¢ {3]~KMKJ[CXZj_yZKFk¢ ce_OVD`ª»¯VkKhH`aGJjÈGﬃ¤r{~]3^ZFf`Wyﬁ[C]Z[ChHOkM[`aj@TAwrE¢ ¬¶ﬃ	ﬂ%Y´L´
c²Wµ:ﬃÀ 	 ± '_´ Dµ~±´D¶DµZ¸J±u² 	cµZ¸J¹ ,	cµ ´D¶|´Dµ %Y´ 	cµ r¹ 3´ p¶H¸c² % ´L± '	 	J¹ 	   ¸cµ 
  	 D±8¸c¶L´ 	¿´ %('7µ	J¹ 	   /  
  	  Jd~v!!Okj~hHOcdv!{ZOnxOkhf{ZOkFfUWKﬃjyZ[YdJXZjZOQP3
P	3d\k1J3¢
4Ãﬃ:7 ¢Jv!{Z`pmOk^_KXZÄ;d Z¢?xOkFfhHk^_OkFfIZ¢tcOkMN`asÂwlOKJVDhH`icOﬀEUWKjZjZOkF 9lKJ[COyG1j5KxEG[H[C`i^ZUaO
G~y~OkUW[tQVYhH`aGJj >ZG1FHMKUi`izKﬃhH`aGJj¢7£Âj ¬¶ﬃ	ﬂ%Y´L´ c²WµﬃÀ 	 :± '_´  A²W¶HÀD±)|µ3±C´D¶Yµ7¸J±Â² 	cµZ¸J¹
,	cµ ´D¶|´Dµ %Y´ 	cµ Q¶L±Â²  %p²W¸J¹ Dµ3±C´L¹a¹®²<3´Dµ %k´ A¹®¸cµ7µZ²Wµ   zÀD±C´D³À  
 ,  1d¯PJP:6ﬃs
P1 	~d G1FHIcKj  nKﬃX~¤MKﬃjZj dkJ1P3¢
4Ã 	7  ¢;ÇÈGJUa`ij_[CÆ3`ud ©¢ 9!OpUi{_K1yﬃoD¢ _´D¶À5¹ ¸ À Jµ~± '´HÀ´¸Ê± 	c³¸J±Â² ´ 3´ !¯¶ﬃ	 c¶f¸c³³´HÀ
ZﬀÉﬀ¿¢1£Cwx£ ~t

£Cwr£trsÂwlOkjZjZOz[YdkwlO[COKﬃFV|{Sw«Oke_G1FHhkd1j 	k  ~dJXZUi]5k1J~¢ u£Âj
>ZFfOkj_VL{¢ 
 ´Z´Dµ %k²Wµ c¸J±u¸
	¦±Â¸ﬃÀLÁpÀ²Wµ 
 +	
 	

 
ﬃ


ﬃ

ﬁ

 ﬁﬀﬃﬂ! #"%$ﬃ&'&() +*ﬁ*, +& -.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 
32 45ﬀ6(7ﬁ #897 -1-0-.-/-.-/-.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- :
3: ﬁﬀﬃ;ﬀ<*= +&>$?;;')ﬀ<$@BA -.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- C
D E
F#GHFﬃI5FJF
HK<L

+LNMPO
RQPS
HK<T
F#F/U
LV+W

+LYXZTLYM[+T
S#\] ^
29 _`;;ab@#$?7ﬁaﬀ6*c$?6&;)ﬀ9@d +*)*= +*>-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- e
2932 fga!" ha!6(7ﬁ #)i$?b*j-/-.-/-.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- e
293: fP$ﬃ*=k*h-0-.-1-0-.-/-.-/-.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- l
29mC n` #)a!i< +&o7p$*,kﬂ #A$#i9aﬀﬃq*r-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-sJt
29mC' u<v*=; #6&(a!6w$+6&x7ﬁ #)"ya6$+7)a6'wj$/7p$*,k -.-/-.-.-/-.-0-1-0-.-sJt
29mC'32 u<v*=; #6&(a!6w$@z7)a!i(a!7={<|<}ca7)A~i$?v' +*c$#iﬃ$+ab$?ﬂ! /-.-/-.-0-1-0-.-s
29mC'3: c +*,7q$?)7ﬁa6wy$?6' #}ﬀ6 +$@BAﬂ #wa66a!6wj #i< #697>-.-/-.-0-1-0-.-s
 YH[H+LYXZTxLYM[ŁT
S#\]YF/
M
'F#GHF 

:9 _ﬂﬁa za697)ﬁﬀ9&(v@z7ﬁaﬀ6x7ﬁﬀYH -1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-sJ:
:9 _6 +<v$?7ﬁaﬀ6$?P*={(6@pAﬁﬀﬃ6a!# +&&$?7q$	ﬀ?}V$+6wﬃv$?wﬃ -1-0-.-sJ:
:932 fgA 0k< #)6 J[ﬀ+`YH-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-sdC
:93: ﬀ9&(vb$?ﬁa7={$?6&&( #ﬁai< +&;)ﬀ9@z Ł*)*, Ł*-/-.-/-.-.-/-.-0-1-0-.-sJ
:9mC 45ﬀﬃ"y;ab$?7)a!ﬀﬃ6$+6&@dﬀ9@pk@#$?b@zv!v* -.-/-.-/-.-.-/-.-0-1-0-.-sJe
:932 fga!" ha!6(7ﬁ #)i$?b*a!6RYo-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-s+
:93: fgA' / #6@dﬀ9&(a6wjﬀ+57p$*,k'*a!6>YH -0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-sJ
:93:9 )a!"a7ﬁai< c;ﬁﬀ9@z +*)*= +*c #i< #-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.-sJ
:93:932 fP$ﬃ*,k;ﬁﬀ9@z +*ﬁ*! #i< #c-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 29
¡ ¢£T(¤H¥PT9MK<LYMO>+LYXZTLNM+T
SŁ\]NF
D'
C' b$ﬃ@z #¦Y7)q$?6*=a7ﬁaﬀﬃ6~6 #7=}gﬀ)k'*-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 2:
C'32 §8'$?";' <¨<7)A' /@dﬀﬃ697))ﬀHﬀwﬃaV@hﬀ+©$j*,7ﬁﬀﬃ;9}c$?7q@BAª-/-.-/-.-.-/-.-0-1-0-.- 2e
C'3: $?)7ﬁaV@zv'V$?`*= +<v #6@za!6w/;$?7)7ﬁ #)6*x-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 2<
« ¢£T(¤H¥PT9MK<LYMO¬


>­

U

'F#GHF
D'®
9 ﬁﬀ9@z +*)*`@zﬀ";ﬀ<*,a!7)a!ﬀﬃ6 -/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 2
932 ﬀ9&9vV$+)a7={$+6&xA'a #q$?p@pA9{ -1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- :t
^ ¯QPQP]
LYK

+LYM°+R
F#GZF
T9¤H¥T9MK<LYMPO>LNM
S
±5ŁLNK
F
²«
C l
	

ﬁﬀﬂ
ﬃﬃ
  
T
]Y
+T9
U

S+G


  u  + v' #6@za!6wjV$+6wﬃv$+wﬃ +*-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- :<
 32 n $?7p$jﬀ+}b$?6wv$?w +*-.-/-.-0-1-.-0-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- :
 3: !`{(ﬂﬁaV&*gﬀ+5*= +<v #6@za!6w$?6&&$+7p$/ﬀ+} -/-.-/-.-/-.-.-/-.-0-1-0-.- C t
" #`T
S+F#Q
T9Kﬃ+L
\
T
F
¡

   
ﬃﬃ   
	  ﬁ  ﬀﬂ
C 
ﬀ+ ﬂﬁﬃ !#"%$g/
 A$*, +*ca67ﬁA 0*, #w" #697p$?7ﬁaﬀ6ﬀ?©$+6>$@zﬀﬃv*=7)ab@1*=; # +@pA*=aw6$?  -0-.- 
2 n` +@zﬀﬃ"y;[ﬀ *,a!6wﬂ&('*),+-&oa697)ﬀ*=vﬂ¦Ya697) #ﬁi$?V*d-.-/-.-/-.-.-/-.-0-1-0-.- 
: 45ﬀv697) # *,v*=; #6&( +&ﬀﬃ6.&0/1)320&54 $6p| +$@BA.&879):8&;4Nﬂ<6q-/-.-0-1-0-.-sJt
C fgA' /7)a!" `a697) #ﬁiﬃ$+²;ﬁﬀﬃwp$?"y" +&j}ca7)A7ﬁA .wﬃp$+;Aab@#$?Pa697) #= $ﬃ@z -.-sJl
 _;ﬀ<*ﬁ*,a!ﬂ 07)p$@z .ﬀ? $ 7ﬁa" `a697) J)i$?£$?6&a7p*gﬂﬀv6&(a!6wo Ji< #6(7q*z`-.-sJl
e fgA' /7)a!" `a697) #ﬁiﬃ$+H$*$/7=}gﬀ¦ *=7p$+7) j$+v7)ﬀ"$?7ﬁﬀﬃ6H-/-.-.-/-.-0-1-0-.-sJ
 =Pa7ﬁ #)a!6w/a!6;v7`$+6&xﬀv7);'v7ﬀ+?>@ACB(¨9 #8'$?";! ﬀ+©$?6a!6(7ﬁ #)i$? - 29
l _7ﬁp$?6*,a7ﬁaﬀ6ﬂ #7=}g # J67=}gﬀ*,7q$?7ﬁ +*z©-1-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 2+C
 _;b$ﬃ@z .}ca!7)Aa6@dﬀﬃ"a!6wj$+6&ﬀﬃv7ﬁwﬃﬀﬃa!6w7ﬁp$?6*,a7ﬁaﬀ6*zj-.-/-.-0-1-0-.- 2+C
Jt _`v7)ﬀ"$?7ﬁﬀﬃ6Yﬀﬃ`7)A .!ﬀﬃwﬃab@h@zﬀ6(7ﬁ)ﬀﬃHﬀ+©$*,7)ﬀ;(} $?7q@BAH-.-/-.-0-1-0-.- 2e
 _7q$ﬃ*,k.>oﬂ #A$Łi< Ł*a!k< *>ED v697)a!H #i< #697-:[|$+6&x7ﬁA #6a!k< F>0G'-1-0-.- 2
J2 _;ﬁﬀ9@z +*ﬁ*>o}ca!7)A~*,v'ﬂ¦N7q$ﬃ*=k*F>ED.$?6&.>HG' -.-/-.-/-.-.-/-.-0-1-0-.- :9
J: _`v7)ﬀ"$?7ﬁﬀﬃ6Yﬀﬃ`7)A .!ﬀﬃwﬃab@h@zﬀ6(7ﬁ)ﬀﬃHﬀ+57)A' /&9awﬃa!7p$+H}c$?7q@BA£ -0-1-0-.- ::
ﬀ+ ﬂﬁJILKNMPOJ/
 ﬁa"a!7)ai< Ł*,¦Y #i #( J6@zﬀ9&(a!6w<*cﬀ?Q@RAy$?6&TS(U8VW -.-/-.-.-/-.-0-1-0-.- 2t
2 §6@dﬀ9&(a6w *ﬀ?XBY@ACZj$?6&[BYS(U8VWCZ9-.-/-.-/-.-/-.-.-/-.-0-1-0-.- 22
: 45ﬀ6(7ﬁ)ﬀ!ﬀﬃwﬃab@hﬀ?7)A 0&(a!wﬃa7q$?H} $?7p@pAH-0-.-/-.-/-.-/-.-.-/-.-0-1-0-.- :2
Unite´ de recherche INRIA Lorraine, Technoˆpole de Nancy-Brabois, Campus scientifique,
615 rue de Jardin Botanique, BP 101, 54600 VILLERS L `ES NANCY
Unite´ de recherche INRIA Rennes, IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unite´ de recherche INRIA Rhoˆne-Alpes, 46 avenue Fe´lix Viallet, 38031 GRENOBLE Cedex 1
Unite´ de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unite´ de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
´Editeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
